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ANNALS 



LYCEUM OF NATURAL HISTORY. 



I. — Descriptions of New Species of Birds from Mexico^ Cen- 
t/ral Avieriea, and South America, with a Note on Hal- 
ites longirostris. 

By GEO. N. LAWEENCE. 

Read January aOth, 1871. 

Some of the birds described in this paper were obtained by 
the late Col. A. J. Grayson, of Mazatlan, most of them on the 
Island of Socorro, off the Pacific coast of Mexico. Col. Gray- 
son's collection, with othera made in Northwestern Mexico, were 
kindly placed in my hands by Prof. Henry, of the Smithsonian 
Institution, for examination, with a view to furnishing a cata- 
logue of them, in which the notes of Col. Grayson are to be 
incorporated. As some time will elapse before this can be pre- 
pared and published, I have thought best, preliminary to its 
appearance, to describe the new species. 

Several of the species have MS. names given them by Prof. 
Baird, which in all such cases have been retained. 

1. Harporhynchns irraysoni, fiaird, MS. 

Male. Above of a rather dull reddish-brown, the front paler, a 
blackish spot in front of and under the eye ; chin, upper part of 
throat and sides of the head pale ocbreous, the latter marked with 
narrow fidnt dusky bars; tail dark liver-brown, the outer three 

FEBRX7ABY, 1871. 1 AUN. Lyc. NAT. HiOT., VOL. X 
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2 Description of New Species of Birds from 

feathers with a grayish spot on the inner web at the end ; quills of 
the same color as the tail, the larger ones narrowly edged with dull 
white, the others with dull pale rufous ; the entire under-plumage is 
pale yellowish fulvous, sides darker, with longitudinal brown stripes ; 
bill black ; tarsi and toes blackish-brown. 

Length (fresh) 11|^ in. ; wing 4^; tail 5J; bill f ; tarsi If. 

Hahitat, Socorro Island, Mexico. Collected by Col. A. J. 
Grayson, June, 1S65. Type in Museum of the Smithsonian 
Institution, Ko. 59987. 

The female (No. 50808) differs in being brownish on the un- 
der-plumage, without any of the yellowish tint. 

ReinarTcs. This is so distinct from all others of the genus, 
that no comparisons are required. 

Note hy Col. Grayson. 

" Socorro Thrush^ Moching-Bird. Iris brown ; bill and feet 
black, nails do. ; soles of feet dull yellow. First primaiy very 
short or spurious, third and fourth longest; tails lightly forked 
when closed. 

" Not very abundant, but seems to be well distributed over the 
island. It has all the characteristics of the true Mocking-Bird 
{Mimus polyglottus) in its habits. Of solitarj' disposition, it 
attacks every bird of its own species that approaches its usual 
haunts. There was one that took up its quarters in our camp, 
and was certainly the tamest bird of this genus I ever saw. He 
appeared to take pleasure in our society, and attacked furiously 
every bird that came near us ; he doubtless regarded us as his 
own property, often perching upon the table when we were 
taking our meals, and eating from our hands, as though he had 
been brought up to this kind of treatment; at times ascending 
to the branches over our heads, he would break forth into loud 
.and mellow song, very thrush-like. In the still hours of the 
night, while roosting on the branches near us, he would some- 
4;ime8 utter a few dreamy notes, recalling to mind the well- 
inown habits of the true Mocking-Bird." 
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3. Cistothorns cequatorialis* 

Male. Upper plumage brownish rufous, brightest on the rump ; 
the feathers of the crown and hind neck have their centres marked 
with paler, nearly obsolete stripes ; a stripe of pale rufous extends 
from over the eye to the hind neck, sides of the head and neck clear 
light rufous ; a narrow dark brown line runs from the angle of the 
mouth under the eye ; the interscapular feathers are blackish-brown, 
with conspicuous shaft stripes of pale fulvous ; tail light rufous, with 
transverse narrow bars of black, on the central feathers there are 
thirteen bars, on the others they are broader and wider apart ; quills 
dark umber-brown, the outer primaries narrowly margined with 
white, the outer webs of the smaller quills and the wing coverts are 
light rufous, more or less transversely marked with blackish-brown ; 
the under siirface is pale rufous, whitish on the throat and middle of 
the abdomen, brighter on the flanks and under tail coverts ; under 
wing coverts whitish; upper mandible light-brown, the under pale 
yellowish- white, dusky at the tip ; tarsi and toes yellowish-white. 

Length (skin) about 4J- in. ; wing If ; tail If ; bill -^ ; tarsi f . 

Habitat Pichincha, Ecuador. Type in the Museum of 
Vj^sar College, from the collection of Prof. J. Orton. 

Rei/iarks. This species seems of a somewhat stouter form 
than C. steUaris, with longer tarsi and bill; the colors are 
lighter and more rufous ; it may be distinguished by the absence 
of dark brown on the crown, and its clear rufous uropygium ; 
the tail also is rufous, with narrower and more numerous bands. 

3. TroiTlodytes insnlaris, Baird, MS. 

Male. Plumage above of a dull light brown, slightly rufescent, and 
crossed with narrow faint dusky bars, front paler, the feathers of the 
crown have lighter margins ; the concealed feathers of the rump end 
with white ; lores, a narrow line over the eye, sides of the head, and 
the entire under-plumage of a clear pale fulvous, the under-tail cov- 
erts with dusky bars ; tail light brown, crossed with numerous dark 
brown bars, on the outer feathers the interspaces are whitish ; the pri- 
mary and secondary quills have their inner webs dark liver-brown, the 
outer webs are light brown with whitish indentations, tertiaiies light 
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brown, barred with darker brown ; upper mandible brown, the under 
yellowish-white, dusky at the end ; tarsi and toes yellowish-brown. 
Length (fresh) 5 in. ; wing 1 J ; tail If ; bill f ; tarsi f . 

Habitat Socorro Island, Mexico. Collected by Col. A. J. 
Grayson. Type in Mus. Smithsonian Institution, No. 50810. 

Remarks. This somewhat resembles T, inquietus from 
Panama, but that species has a stouter bill, the colors are more 
rufous, and the bars more clearly defined ; the flanks and under- 
tail coverts are of a darker rufous, the former faintly barred, 
the latter with dark brown bars and ending with white. 

Note hy Col. Grayson. 

" Socorro Wren. Iris brown ; bill dark brown above, under 
mandible paler ; feet brown, nails black; wings much rounded, 
the fifth and sixth primaries longest. 

" This busy little wren is the most common bird I met with 
upon the Island, and everywhere its cheerful song may be 
heard in the trees, or among the brambles and rocks ; like all 
the birds peculiar to this Island, it is very tame. I often saw it 
feeding upon dead land-crabs ; and I may here remark, that all 
the birds inhabiting the Island, with the exception of doves and 
parrots, subsist more or less upon this crustacean." 

4. Parnla insularis. 

Male. Plumage abovp of a clear bluish-gray, a patch of dull green- 
ish-yellow in the middle of the back ; a blackish mark surrounds the 
fore part of the eye ; tail feathers brownish-black, with margins the 
color of the back, the outer two feathers on each side have a small 
spot of dull white on the inner web near the end ; the smaller wing 
coverts and exposed portions of the others, and of the inner quills, 
are the color of the back; the concealed parts of the middle and 
larger coverts are black, the ends of both largely marked with white ; 
the quills are blackish-brown, the outer with narrow whitish edges ; 
inside of wings white; under-plumage bright yellow, deepening to 
orange on the upper breast and on the flanks, lower part of abdomen 
light fulvous, in the middle and on the under tail coverts creamy- 
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white, thighs light ashy brown; upper mandible black, the under 
yellow, with the tip brown ; tarsi and toes brown. 

Length (skin) 4^ in. ; wing 2^ ; tail 1 J ; bill ^ ; tarsi f . 

Habitat Tres Marias Islands, Mexico. Collected by Col. 
A. J. Grayson. Type in Mus. Smithsonian Institution, No. 
50796. Four specimens in the collection are all males. 

In the collection made by Col. Grayson at Socorro Island, 
are eight specimens of Parula^ only one of which has the sex 
indicated, viz., No. 60804, a female; they are probably the 
same as the males from the Tres Marias ; they differ in having 
the upper plumage more gray, scarcely showing any shading of 
blue, but with the rump tinged with greenish-yellow, and the 
quills and tail feathers edged with the same color ; below they 
are of a paler yellow ; all the Socorro Island birds are much 
alike, which may be due to seasonal change, as it is not pro- 
bable that all the specimens are females. 

Remarks. Col. Grayson says of this species, "perhaps 
ParuLa pitiayumi^^ but they are very distinct. That species 
is of a deeper and more decided blue above than all others of 
the genus, whereas the present bird is paler. P.pitiayumi is 
entirely of a deep yellow below, with the lores a decided black ; 
in the present species the lower part of the abdomen is whitish 
and the lores dusky ; it also has the tail longer and the wings 
shorter than those of P. pitiayumi. 

Note hy Col. Grayson. 

"Iris brown; bill black above, dull yellow below towards 
the base and black at tip; feet brown, with yellow soles, claws 
dark brown ; indistinct shady bars across the upper part of tail 
feathers. This bird seems to be identical with the Tres Marias 
species, and is quite common on the Socorro; it is a little larger 
than the Marias' bird, and less white at the extremities of the 
tail feathers.'' 
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5. Hnmophila snmichrasti. 

Female. The feathers of the back are paJe rufous, broadly marked 
down their centres with dark brown, the rump is immaculate and the 
upper tail coverts bright rufous ; the feathers of the crown have dark 
brown shaft-stripes, with their edges brighter rufous than those of 
the back, there is a narrow cinereous stripe from the bill over the 
centre of the crown to the hind neck ; a broader stripe of ashy-white 
extends from the bill over the eye, along each side of the crown as far 
back as the central stripe ; below, and bordering this, is a brownish- 
red postocular stripe, also one from the bill to the eye ; sides of the 
head and of the neck, lower part of the throat and the breast, of 
a pale ashy color, upper part of throat and abdomen gi*ayish-white, 
the latter washed with very pale nifous, flanks and under tail coverts 
light rufous; a short, narrow brown line extends back from the 
angle of the mouth, and another pai*allel to it down the side of 
the chin on each side ; the two central tail feathers are of a rather 
bright rufous, and are crossed with dusky, nearly obsolete bars, 
the other tail feathers have their inner webs brownish-rufous, the 
outer webs colored like the central feathers, the outer feather 
very pale rufous; quills liver-brown, margined with dull pale 
rufous, smaller wing coverts deep bright rufous, the middle and 
greater coverts blackish-brown edged with very pale rufous; "iris 
brownish-red; upper mandible brown, the lower mandible and feet 
fleshy." 

Length (skin) 5f in. ; wing 2^; tail 2f ; tarsi f. 

Ilabitat. Tuchitan, Teh uan tepee, Mexico. Collected by 
Prof. F. Sumichrast, September 8, 1868. Type in Mus. 
Smithsonian Institution, No. 54139. 

Jiemarks. With the exception of the very dififerent mark- 
ings about the head, this species in coloring much resembles 
my JI. melanotis; but it is much smaller, and differs from it in 
there being no black on the crown or sides of the head, and in 
having two narrow stripes extending downwards from the bill, 
on each side of the throat. 

I found a single specimen of this species in a remarkably fine 
collection of birds made by Prof. F. Sumichrast, in Southwest- 
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eru Mexico, belonging to the Smithsonian Institution, and sub- 
mitted to me for examination by Prof. Henry. It contains many 
species of much interest, but so far this is the only one I feel 
satisfied to describe as new. 

Since my determination of it as a new species, I have 
received a letter from Prof. Sumichrast, containing a full 
description and an accurate drawing of the head, apparently 
of the same bird, which he writes he is tempted to con- 
sider new. It is, therefore, with much pleasure I dedicate, 
it to him. 

6. Pipilo carmani. 

Male. Whole upper plumage, head, throat, and upper part of 
the breast olivaceous brown, with a reddish cast ; there is a spot of 
white on the centre of the throat (this last character varies in size in 
different individuals) ; tail blackish-brown, edged with olivaceous and 
crossed with almost obsolete dusky bars, the outer two feathers on 
each side with an irregular oval spot of white on their inner webs at 
the end; quills dark hair-brown, with grayish margins; the wing 
coverts blackish-brown, the greater and middle coverts, the scapulars 
and the tertiaries spotted with white at their ends ; lower part of 
breast and middle of abdomen white, sides broadly marked with 
bright ferruginous, the under tail coverts pale ferruginous ; upper 
mandible brownish-black, the under paler ; tarsi and toes light fleshy- 
brown. 

Length 6^ in. ; wing 2f ; tail 3 ; bill i ; tarsi 1 

The female differs only in having the color of the upper 
plumage and that of the throat of a lighter brown ; the 
coloring of the abdomen, and the sides are the same in both 
sexes. 

Habitat. Socorro Island, Mexico. Collected by Col. A. J. 
Grayson, June, 1865. Types in Mus. Smithsonian Institution, 
No. 60843, No. 39990. 

Remarks. As will be seen, this is quite a diminutive species ; 
its style of coloring is like that of P. erythropihalmus^ P. 
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arcticus^ &c. It may readily be known from all others by its 
smaller size. 

Col. Grayson requested that this species might be named 
aft^r his friend, Dr. B. F. Carman, of Mazatlan, to whom he 
was under manj' obligations. With this request it gratifies 
me to be able to comply. 

Note hy Col. Grayson. 

'^ Iris reddish-hazel; bill black; tarsi and toes brown; nails 
brown. 

" This is an abundant species, found in all the thickets of the 
Island; many of them took up their abode in our camp, picking 
up crumbs about our feet, as tame as domestic fowls. They de- 
lighted in bathing in the water we had placed in a basin on the 
ground for their use, and frequent combats took place between 
them for this privilege. It was through the agency of this 
species that water was discovered in a locality where we had 
not the remotest idea of finding it, and for tliis providential 
service he was a welcome visitor and a privileged character," 

7. Atlila cinnamomeus. 

Male. Upper plumage of a rather light reddish cimiamon, the 
rump and upper tail coverts pale yellowish-cinnamon, the coverts 
lightest in color ; front, superciliary stripe and sides of the head clear 
light yellow, all the feathers having black shafb-stripes ; the throat 
and breast are clear yellow, the centres of the feathers with dusky 
flammulations, abdomen and under tail coverts bright lemon-yellow, 
sides of the breast and flanks bright pale cinnamon, thighs yellow, 
tinged with cinnamon ; tail clear cinnamon, of a brighter color than 
the back ; quills dark brown, the primaries edged with grayish, the 
Becondaries with light cinnamon ; the smaller wing coverts are the 
color of the back, the middle and larger are blackish-brown ending 
with cinnamon ; under wing coverts bright yellow, axillaiies tinged 
with cinnamon ; bill brownish horn-color, both mandibles whitish at 
tip, the hook much elongated ; tarsi and toes brown. 

Length (skin) 8^ in. ; wing 3^ ; tail 3^ ; bill 1 ; tarsi 1. 
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The female differs in having grayish-white on the firont, sides of the 
head, throat and breast, in place of the yellow of the male ; the abdo- 
men is creamy-white, with a slight tinge of yellow on the lower part ; 
under tail coverts very pale yellow ; under wing coverts light yellow. 

Habitat Mazatlan, Mexico. Collected by Col. A. J. Gray- 
son. Types in Museum of Smithsonian Institute, $ No. 58231 ; 

? No. 58232. 

- Remarks. Three specimens are in Col. Grayson's collection, 
two marked A. sclaieri and one A. citreopygiii^^ bat I think it 
a very distinct species from both ; its affinities are with A, citr- 
reopygiuB^ from which it diflTers in its upper plumage being not at 
aU tinged with brown, the light marking on the rump apparently 
more restricted, the yellow coloring below clearer and brighter, 
without any brown on the sides of the breast, and tlie under 
wing coverts yellow — not light cinnamon as in that species ; 
the tail is lighter in color, not inclining to brown ; the feathers 
overlying the pleura are brighter in color and more elongated ; 
it is larger than A. dtreopygiua^ the tail being half an inch 
more in length than that of the other ; the bill is more slender, 
with the hook conspicuously longer, and much lighter in color. 
A. sclateri has not been found, I think, north of Costa Kica ; 
it may be distinguished by the olive-green which prevails in its 
upper plumage, also on the neck and breast. 

8. Todirosfrmn snperciliaris. 

Crown and hind neck dark grayish-plumbeous, the front blackish ; 
a white stripe extends from over the eye quite forward on the bill ; 
lores blackish ; back and rump bright olive-green ; tail black, mar- 
gined with olive-green ; wing coverts black, the ends broadly marked 
with bright yellow ; quills brownish-black, edged with bright yellow ; 
under wing coverts yellow ; the under-plumage is pearly-white, with 
the upper part of the breast light pliunbeous ; a wash of pale yellow on 
the lower part of the abdomen and under tail coverts ; sides imder the 
wings light olive-green ; bill black, whitish at the end ; tarsi and toes 
pale brown. 

Length 3^ in.; wing 2; tail If; tarsi f ; bill ^. 
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HahvtaL Venezuela ? Collected by Mr. Christopher Wood, 
of Philadelphia. Type in my collection. 

Remarks. In general appearance this comes nearest to T. 
schistaceiceps^ Scl., but has the crown of a lighter shade; is much 
whiter below, the ashy coloring occupying only a small space 
on the upper part of the breast ; the yellow markings on the 
wings are much broader and brighter ; the wings, tarsi and tail 
are longer ; a very distinguishing character is the white stripe, 
which runs from over the eye to the nostrils, on each side of 
the crown, whereas T. schistaceiceps has a white spot in front 
of the eye, not extending over it. 

9. Elainea macilTainll. 

Upper plumage greenish-olive, yellowish-green on the rump ; front 
and crown blackish-brown, with a crest of light sulphur-yellow ; a 
line from the bill over the eye and circle round the eye grayish-white ; 
lores dusky ; tail light umber-brown, edged with yellowish-green ; the 
smaUer wing coverts are colored like the back, the other coverts are 
dark brown, the middle ones ending with very pale yellow, forming a 
transverse band, and the larger edged with the same color; quills 
. blackish-brown, the primaries narrowly and the secondaries rather 
broadly margined with pale yellow ; under wing coverts light yellow ; 
chin and throat grayish-white, sides of the breast dusky olive-green, 
middle of the breast pale yellow, the feathers with ashy centres, the 
abdomen and under tail coverts are of a clear, rather pale yellow ; bill 
and feet black. 

Length 4f in. ; wing 2^ ; tail 2 J ; tarsi f ; bill f , 

Habitat Venezuela ? Collected by Mr. Christopher Wood. 
Type in my collection. 

Remarks. This fly-catcher in coloring most resembles E. 
placens^ Scl., but is much smaller, with the upper plumage of a 
darker shade ; the wings and tail each measure half an inch 
less than those of that species ; the top of the head is darker 
and the crest much paler ; by these diflTerences it is easily dis- 
tinguished. 
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I have named this species in compliment to my friend, J. H. 
McUvain, Esq., of Philadelphia, an ethnologist as well as 
ornithologist, to whose liberality Mr. Wood is indebted for the 
opportunity to make the collection, from which I obtained this 
and the preceding species. 

Unfortunately, Mr. Wood lost a considerable portion of his 
collection by shipwreck. 

10. Empidonax AilTipectiis, 

Male. The entire upper plumage is brownish-olive, the crown and 
lengthened crest are a Uttle darker ; lores dusky gray ; a conspicuous 
circle of pale yellow aroimd the eye ; tail dark brown, the outer web 
of the outside feather dull white, the other feathers edged with oUve ; 
the smaller wing coverts are the color of the back, the middle and 
larger are blackish-brown, ending with dull pale fulvous, forming two 
bars across the wing ; quills blackish-brown, with oUve-green margins ; 
under wing coverts pale tawny yellow ; under plumage dull yellow, 
the chin grayish, the breast and upper part of the abdomen of an 
olivaceous brownish-fulvous, middle of abdomen light bufTy yellow ; 
the upper mandible is brownish-black, the under pale yellow ; tarsi 
amd toes brownish-black. 

Length 5f in. ; wing 3 ; tail 2f ; bill ^ ; tarsi f . 

The bill is very narrow and tapers regularly from the base, not the 
least bulging at the sides ; the third quill is the longest, second and 
fourth nearly as long, first and sixth equaL 

Habitat, City of Mexico. Type in my collection. 

Remarks. This species in its peculiar coloring is somewhat 
like E. hai/rdii, Scl., but may readily be known by its more 
slender form, longer wings and tail, its general duller color, 
decided brownish breast, and slender bill, this last in E. hairdii 
being quite broad. 

The bill exceeds in length that of E. hammondiy while it is 
quite as narrow at the base. 

11. Trogon eximins. 

Trogon vvridis, Lawr., Ann. Lye. N. Y., Vol. vii., p. 290. 
Male. Crown and hind neck dark violet-blue, back of a shining 
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dark green, more or less mixed with violet-blue, nimp and upper tail 
coverts deep violet-blue ; front, cheeks, chin, and throat black ; breast 
fine violet-blue, connecting with the same color on the hind neck ; 
abdomen and under tail coverts very deep orange, sides dark grayish 
slate-color, thighs sooty black ; two middle tail feathers green, with a 
decided wash of blue, the outer webs of the next two feathers are of 
the same color, the inner webs black — the ends of all these end nar- 
' rowly with black, the outer three feathers are white, their concealed 
bases being black ; wings. black ; the quill feathers have their bases 
white, the primaries are narrowly edged with white for two-thirds 
their length ; the upper mandible is whitish horn-color, with the base 
pale plumbeous, the under is dark plumbeous ; feet dark brown, the 
soles yellow. 

Mr. J. Galbraith, in his note of this species, says, '' very common, 
light blue about the eyes, irides brown." 

Length (fresh) 10^ in. ; wing 5f ; tail 6 ; tarsi ^, 
The female is of a plumbeous slate-color, grayish on the breast, the 
abdomen and under tail coverts orange; primaries of a rich dark 
brown ; the wing coverts and smaller quills are black, crossed with 
very narrow undulating white lines, rather widely separated; tail 
blackish-brown, with a purplish gloss, the thi-ee lateral feathers are 
white at their ends, the outer web of the outer feather is barred with 
white, and has a few irregular bars of the same color on the inner 
web, both webs of the next feather also have a few white bars. 

JIabitat. Isthmus of Panama. Types in my collection. 

Hemarks, In my catalogue of birds from Panama, I in- 
cluded this species as T. viridis, Linn. ; but as it diflfers so 
materially from that species, I consider it to be distinct. 

In general coloration it somewhat resembles T. viridis, but 
is rather smaller; the back is mixed with violet-blue, and the 
rump is of a more intense violet-blue color ; the wash of blue on 
the tail is more apparent, and the orange of the under parts is 
of a deeper shade; but the most distinguishing character is 
that of the outer tail feathers, which have a much greater ex- 
tent of white on their terminal portions, when the tail is closed, 
the under side appears entirely white, the black bases being 
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quite concealed, whereas in T. viridis the ends of the feathers 
only are white, the black basal portions showing conspicuously. 

Specimens referred to T. venustuSy Cab., by Mr. Cassin, are 
in Prof. Orton's collection, from Archidona, Ecuador; they 
agree quite well with Cabanis' description, except in being of 
the same size as T. viridis^ not " somewhat smaller," and that 
the abdomen is deep orange; he says, "belly yellowish-orange;" 
in describing T. viridisy he has, " belly orange," but this is 
perliaps a variable character. 

Compared with examples of T. viridis from Bahia, Prof. 
Orton's specimens are more of an azure instead of violet-blue, 
the upper plumage more golden, the rump less violet, being 
mixed with green ; the middle tail feathers are green, without 
any shading of blue, and the abdomen and under tail coverts of 
a deeper orange ; in the extent of white on the end of the tail 
feathers, they agree with T. viridis. 

These oomparative differences with T. viridis are very simi- 
lar to those pointed out by Dr. Cabanis ; as he makes no allu- 
sion to the ending of the outer tail feathers, I infer they are 
the same in both. 

Specimens exactly corresponding with those from Archidona 
are in collections received by Prof. Orton from Mr. J. Haux- 
well, at Pebas on the Upper Amazon ; also, I have an example 
from Bogota. 

The new species differs from the specimens above spoken of 
as T. venustus, in the head and breast being of a deeper blue, 
the rump intensely violet instead of greenish ; the middle tail 
feathers, instead of being green, are more blue even than those 
of T. viridis,' the greater extent of white on the outer tail 
feathers distinguishes it from this as well as from 71 viridis; 
the orange coloring below is of a deeper color than in either 
T. venustus or T. viridis. 

13* Chlorostilbon caribaeati. 

Male. Crown of a glittering pale golden-green, upper plumage and 
wing coverts grass-green, somewhat golden ; the entire under-plumage 
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is of a brilliant uniform emerald-green, with a few whit« feathers on 
the flanks ; tail steel-blue ; wings brownish-purple ; bill black ; feet 
dark brown. 

Length about 3^ in. ; wing If ; tail 1^ ; bill f . 

Sahitat. Island of Curagao. Type in my collection. 

Remarks. Its nearest ally appears to be G. atala^ but that 
species is entirely of a golden-green ; the new species is only 
slightly golden above, not the least so in its under-plumage, 
where it is of a much darker shade of green, and more glitter- 
ing ; the tail is strikingly larger and the feathers broader, the 
color of which is more blue, that of C. atala being more of a 
steel-black ; the wings are longer, and the bill appears to be 
stouter than in that species. 

Three specimens were presented to me by my friend, Mr. 
T. Bland ; he obtained them from Mr. Henry H. Raven, who 
brought them from the Island of Cura9ao. Two of the speci- 
mens are immature males. 

13. Conuriis holochlorns Tar, breTipes, Baird, 

M. S. 

Male. The general plumage is grass-green ; the abdomen is lighter 
and has a yellowish cast; ends and inner margins of quills blackish; 
inside of quills and under-surface of the tail dull yellowish; bill 
yellowish- white ; feet light yellow. 

There is no difference in the plumage of the sexes. 

Length (fresh) 12^ in. ; wing 6| ; tail 6^; tarsi |. 

Habitat. Socorro Island, Mexico. Collected by Col. A. J. 
Xjrayson, "Spring of 1865." Type in Mus. Smithsonian Insti- 
tution, No. 39971. 

Hefnarks. Six specimens before me, compared with two ex- 
amples of C holochlorvs from Salvador, have the toes uniformly 
shorter ; the wings of the Socorro Island bird are half an inch 
shorter than in those from Salvador ; in plumage there is no 
perceptible diflference in the two forms. 
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The toes of the two forms measure as follows : — 
<7. hjolocKLorvs — Outer toe |^; middle \\\ iuner J; hipd \, 
G.brevipes— " J; " 4; " f; " |. 

Note hy Col, Grayson. 

^'Socorro Parrot. Iris reddish-brown ; bill yellowish-white, 
dark or black at point ; feet pale yellow, with brownish scutellse ; 
nails dark brown. Contents of the stomach, kernels of nuts. 

" This Parakeet is quite abundant and evidently belonging to 
this locality, which it never leaves ; they are to be met with in 
flocks or in pairs. In the mornings they left the cove in which 
we were encamped, for the higher regions of the interior, to 
feed, returning again in the evening to roost; this cove, in 
which the trees are larger and the shade more dense than in 
other parts of the Island, seems to be their favorite resort. I saw 
them at times walking about on the ground beneath these trees, 
apparently picking up clay or gravel. They are remarkably 
tame, exhibiting no fear in our presence ; three cages were soon 
filled with them, which were caught by hand, and their con- 
stant whistling for their mates brought many of them into 
camp, perching upon the cages and elsewhere. They feed upon 
a hard nut which they find in the mountain-gorges, and on ac- 
count of the inaccessible localities where this fruit grew, I was 
unable to find it; the powerful jaws of this Parakeet would 
indicate the fruit to be very hard." 

14. Eeptoptila bonapartii. 

Male. Above of a light brownish-olive, a little browner on the 
wings and more olivaceous on the lower back and upper tail coverts, 
hind neck grayish, with a bluish tinge ; front whitish, with a slight 
roseate tint, crown plumbeous-blue, grayish on the forward part and 
darker towards the occiput; throat white, sides of the head light 
brownish-vinaceous, this color extending somewhat* on the hind neck ; 
breast and upper part of abdomen of a pale roseate color, lower part 
of abdomen and under tail coverts white, sides \mder the wings light 
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cinnamon-brown ; four middle tail feathers colored like the back, the 
others purplish-black, terminating in white ; under wing coverts dark 
bright cinnamon ; the inner webs of the primaries light cinnamon, the 
larger quills are of a fine dark brown, the exposed portions of the 
others colored like the back ; bill black ; feet jeUow. 
Length 10^ in. ; wing 5f ; tail 4 ; bill \^ ; tarsi 1^. 

Hahitat, Mexico (A. Sall^. Type in Mus. Smithsonian 
Institution, No. 29693. 

Remarks. This specimen was received from Mr. Salle and 
labelled by him " Z. aJhifrons^ -^-Z" ^'^® reverse side of the 
lable is marked " ^ P. V. Jain, '59." It no doubt was super- 
vised by Bonaparte, as Salle's birds mostly were; it is very 
distinct from the species, which is now admitted to be entitled 
to bear that name, viz., the bird for some time known as Z. 
hrachyptera^ Gray. 

I found this specimen in the collection of the Smithsonian 
Institution (where there are numerous specimens of the true 
Z. dUnfrons) about two years ago, and hesitated to describe it 
as new, fearing to add to the confusion attached to the name of 
albifrons. In general coloration it somewhat resembles that 
species, which differa in being of a lighter olive above and 
more roseate on the breast, it has a much longer tail, with no 
plumbeous on the crown, and may be known from all its allies 
by the inner webs of the primaries being just edged with pale 
cinnamon. 

L. plumheiceps, Scl. & Sal v. (P. Z. S., 1868, p. 59), differs in 
being dark brown above, in having the plumage of the breast 
somewhat darker, and the under-lining of the wings of a more 
intense color; in the new bird the plumbeous is confined 
to the crown, and does not extend on the hind neck, as in Z. 
plumheicepa. 

It really comes nearest to Z. ruf axilla^ from South America, 
in general coloration, but that species has the breast more roseate, 
the blue of the head lighter and more restricted, the sides of 
the head cinnamon color, and the feet smaller. 
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Under the circumstances I consider the name conferred a 
very appropriate one. 

IS. Zenaidura g^raysoni, Baird, M. S. 

Male. Entire plumage above olivaceous-brown, with a rufescent 
tdnge, the crown of a darker brown ; front, sides of the head, and the 
whole under-plumage dark cinnamon red, except the chin, which is 
paler; auricular spot black, but not very distinct; the sides. under 
the wings grayish-plumbeous ; the two central tail feathers are of the 
same color as the back, with their centres blackish-plumbeous; the 
next feather on each side has the outer web and end colored like the 
back, with a rather indistinct subterminal black bar on the inner 
web, below which the inner web is dark plumbeous, the next pair on 
each side are grayish-plumbeous, the outer webs broadly margined and 
tipped with brown, and having the subterminal black bar more 
distinct, the next two on each side of a light plumbeous-gray, just 
margined with brown on the outer webs, and with the black bars still 
darker, the outer feather has its end and the outer web pale bluish- 
white, the inner web dark plumbeous, the black spot mostly coniined 
to the inner web; the tail feathers underneath are brownish-black, 
except the outer web of the lateral one, the end of which and those of 
the next two are light plumbeous, the ends of the others becoming 
darker towards the central ones, and more or less tinged with brown ; 
primary and secondary quills blackish-brown, the outer primaries just 
edged with white; wing coverts and tertiaries of a rather lighter 
reddish-brown than the back, and marked with oval black spots, 
most conspicuous on the tertiaries; under wing coverts grayish- 
plumbeous ; bill dark brown, base of under mandible yellowish ; feet 
reddish. 

Length (fresh) 12 in. ; wing 5 J ; tail 5 ; bill |f ; tarsi 1. 

Hahitat Socorro Island, Mexico. Collected by Col. A. 
J. Grayson. Type in Museum Smithsonian Institution, No. 
50855. 

There is no difference in the plumage of the sexes. Three 
specimens are in the collection, one of which is rather more oli- 
vaceous on the back ; otherwise all are alike. 

FBBBX7AB7, 1871. 2 Ahh. Ltc. NAT. HiaT.» VOL. X. 
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The tail consists of fourteen feathers, as in the two others 
of the genua ; the shape of the tail is like that of Z, yucatanen- 
*w, the feathers not pointed as in Z. carolinensis. 

Remarks, It bears no resemblance to Z. caroUnensis; com- 
pared with Z. yucatanensis^ they are somewhat alike in color- 
ing below, but in Z. graysoni the color is more uniform and 
much darker; it differs from both species in the absence of 
metallic coloring on the neck. 

Note and observations hy Col. Orayson. 

" The Solitary Dove. Iris dark brown ; bill dark brown, 
with a slight tinge of red; base of under mandible reddish- 
purple, as also the base of the gape; tarsi and toes reddish 
flesh-color, posterior portion of which is paler, nails brown- 
ish-black; bare space extending from base of bill to and 
around the eye plumbeous; second and third primary quills 
longest ; tail graduated, with fourteen feathers, outer ones IJ 
inches shorter thto the central. Not abundant. 

" Of all the birds I met with in the Island, this seemed to be 
the most lonely; not a flock or even a pair were ever seen 
together. They are remarkably tame, perhaps more so than 
any bird of this order ; one was captured by hand as it came 
into our camp, and perched upon the rude table on which I 
was at work. Its melancholy look appeared to be in keeping 
with the solitude of, and its sombre plumage corresponding 
with the gray brush and brown volcanic rock composing its 
wild home. In form and appearance, when alive, it resembles 
the common Turtle Dove. 

"The first specimen seen and captured was by my son, 
Edward Grayson, whose name this evidently new species 
should bear — not for this discovery alone, but for the as- 
sistance often rendered, in making my collections, and more 
particularly on this expedition, in which he was indefatigable, 
even to enthusiasm, in aiding its progress, as well as the 
&dvancement of science, in the cause of which he came to an 
untimely death ! " 



Digitized by LjOOQIC 



Mexico^ Central America^ and South America. 19 
1.6« Note on HaUus lonffiroatris, Boddaert. 

I received a specimen of HaUus in a collection from Bahia, 
which I was unable to determine and was inclined ta consider 
undescribed; from the stoutness of its bill, I named it pro- 
visionally H. crassirostris. In 1868 Messrs. Sclater and 
Salvin gave a most valuable and complete " Synopsis of the 
American Bails" (Proc. Zool. Soc, p. 442). Not being able 
to make it agree satisfactorily with any of the species therein 
enumerated, and an opportunity offering to send it to them, 
as they had lately so fully investigated the Rallidse, I did so. 

On returning it, Mr. Sclater wrote, "is true longirostrisy 
figured PL Enl. 849." I infer from this (although not dis- 
tinctly so stated) that they consider it different from crepitans ^ 
the two birds are very unlike, and no one with the two before 
him could confound them. If right in my inference, this 
would be a change of opinion since the publication of the 
Synopsis, wherein crepitans is put as a synonym of longirostris ; 
this view has also been taken by other recent writers, adopting 
Mr. Cassin's suggestion of their probable identity. 

I find it agrees with Bnffon's plate (which is of reduced size) 
in the apparent color of the back, also in the form and stout- 
ness of the bill ; but they differ in the coloring below, which in 
the plate is more like crepitansy being of an ashy-fulvous, 
instead of uniform light rufous; they differ also in the bars 
on the flanks. The only characters, then, on which it can 
assume the name of longirostris^ are the shape of the bill and 
the color of the back, if these are deemed suflScient to overrule 
the coloring below, in which the plate resembles crepitans. 

My specimen differed so much from crepitans^ as well as from 
all others, that I considered it imdescribed at the time, taking 
for a settled fact that crepitans and longirostris were the same ; 
if the Bahia bird is to take the name of lo7igirost7ns, it being 
certainly distinct from crepitans, the latter name must be 
restored to full specific rank. 
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The bird from Bahia is grayish-olive above, flammnlated with 
blackish-brown ; the imder-plumage is light rufous, the throat white ; 
a stripe of dull rufous extends from over the eye to the bill ; the 
sides and under wing coverts are brown, with transverse narrow 
white bars; the upper mandible is brown on the ridge and at the 
end, the remaining part and the lower mandible dark yellow; feet 
yellow. 

Length 12 in. ; wing 5^; tail 2^; bill 2^ to lictus; tarsi If. 

It is smaller in all its measurements than crepitans, and has 
tlie bill fully twice as deep as in that species, the tarsi are 
shorter, the feathers of the back are bordered with grayish- 
olive instead of light bluish-cinereous, and the color below 
of a clear light rufous instead of an ashy-fulvous; the colors 
are more like those of B. degans, bnt are lighter; its smaller 
size, shorter and stouter bill, distinguishes it also from that 
species. 

The description of B. longirostris in Messrs. Sclater and 
Salvin's Synopsis is evidently taken from United States speci- 
mens of crepitans, I have seen no description at all applicable 
to my Bahia specimen, and if the evidence is not considered 
suflBcient for it to assume the name of longirostinSy it may then 
bear that of crassirostris. 

The new species of Vireo, described below, is added to my 
paper by request of Professor Baird. The description and 
remarks are his, without alteration by me. 

TireosylTia maffister, Baibd, n. s. 
Hahitat. Belize, Br. Honduras. 

Bill stout and lengthened. Wings considerably longer than the 
nearly even, though rather short and decidedly rounded tail ; the 1st 
quill about equal to the 6th, or very little longer ; the 3d longest ; 
the 2d and 4th a little shorter. No spurious primary. 

Upper parts olive-green, brightest on rump and tail ; the head 
above, and to a less degree the back, with a slight gloss of ashy, but 
without forming a cap. Beneath dull olivaceous-white, the belly (and 
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the tibi» somewhat) rather buffj yellow ; the sides of neck and body 
olivaceous. Axillars and inner wing covert* sulphur yellow; the 
ci-issum similarly colored, but duller. Quills almost black, edged 
internally with grayish-white, externally with olive ; tail feathers 
more olive-brown, edged internally with greenish-yellow, externally 
with bright olive. A broad stripe of pale yellowish from bill over 
and behind eye to nape, becoming paler when it reaches the eye, and 
with a £unt indication of a dusky border above it ; a dusky brown, 
well-marked stripe from bill to eye, and a small spot of the same 
behind it. The bill is almost black, except the basal half of lower 
mandible, which appears to have been nearly white. The legs are 
blackish-plumbeous. ** Iris brown " ( Wood) ? 

Total length, 6.00 ; wing, 3.00 ; tail, 2.50 ; difference between 9th 
and longest quills, .60 ; exposed portion of Ist primary, 1.90, of 2d, 
^.15, of longest (measured from exposed base of 1st primary), 2.24 ; 
length of bill from forehead, .80, from nostril, .46, along gape, .90 ; 
tarsus, .83 ; middle toe and claw, .70, claw alone, .24 ; hind toe and 
daw, .66, claw alone, .27. 

This iDteresting new species of Vireo is among the largest of 
the genus, considerably exceeding in size V. olivaceay and fully 
equal to V. calidris of Jamaica. In general appearance it 
closely resembles the latter, but there is even less of the grayish 
cap, and the dusky mandibular stripe is wanting ; the under 
parts are rather more olivaceous ; the bill is of about the same 
size. The much rounded wings constitute an important char- 
acter of the species. 

The much larger size, almost black bill and feet, absence of 
ashy cap, more olivaceous under-parts, will readily distinguish 
the species from V. olivacea. The wings, also, are much more 
rounded ; the first quill about equal to the sixth, instead of 
being but little shorter than the fourth. The wing formula is 
much the same as that of V. ayiliSy but the size and coloration 
are very different. 

This species is one of several new species of birds in a col- 
lection made at Belize, British Honduras, for Dr. Henry 
Bryant, by Mr. Christopher Wood. 
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II. — Notes on the genus Pineria, and on the lingual dentition 
of Pineria Viequensis, Pfeiffer. 

By Thomas Bland and W. G. Binnby. 

Bead March dO, 1871. 

The genus Pineria was established by Poey in 1854 {Me- 
moriaSj L, 428), and thus cliaracterized : — 

T. bulimiformis, imperforata, turrita, apertura rotundata, peris- 
toma simplex, rectum, undique acutum. Animal nudipes tentaculis 
duobus retractilibus instructum, apice oculatis ; labrum rotundatum ; 
reptatio sinuosa. 

Poey described two species, P. terebra and Beaihi<ina^ both 
from the Isle of Pines, of which figures are given (MemoriaSy 
Z. tf., tab. 34, f. 12-18). 

He remarks that he had examined the living animal of P. 
Beathiana with great care, but could detect no trace of " in- 
ferior tentacles," and Dr. Gundlach had satisfied himself of 
their absence in P. terebra. Observing that the form of sliell 
(columella excepted) and sculpture of the former species was 
somewhat like that of Ma^croceramus turriotda^ Pfr., Poey 
studied its soft parts and found such tentacles existing. 

In 1856 Pfeifter {Malah. Bl. III. p. 46) described Bulimus 
Viequensis^ from Vi^que, and suggested its alliance with 
Pineria. The species is figured in Notit Conch. Fasc. xxxi. t. 
93, f. 39-41. 

The late Rev. II. Parkinson, in 1857, discovered P. Viequen- 
sis in Barbados. 

In 1858 Fischer {Journ. Conch, vii. 184, t. 7,f. 7-8) described 
Helix Schrammiy from Guadaloupe. 

Pfeiffer {Mon. vi. 343) adopts the genus Pineria^ for B. 
Viequendsy H. Schrammiy and Poey's two species, and re- 
marking on the evident affinity of Fischer's species with Vie- 
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quensisy asks whether both should not be transferred to Macro- 
eeramvs. 

H. and A. Adams {Oen. ii. 163) place Poey's species in Macro- 
cerarnusy while Pineria is adopted by v. Martens {Aliers, 2d^ 
^ as a subgenus of Pupa. 

We have compared specimens of ffdix Schrammi^ received 
from M. Crosse, Pineria Vieqicensis from Barbados, and also of 
P. Schrammi from Anguilla, St. Martin, and St. Bartholomew, 
and are satisfied that all are of one and the same species, which, 
by priority, is entitled to the specific name, Viequensia. 

We obtained the jaw and odontophore from a dead specimen 
of this species, collected at the east end of St. Martin, by Dr. 
van Rijgersma, for which we are indebted to Mr. Robert Swift, 
but no living example has at present been received to enable 
us to form an opinion as to the presence or absence of the " in- 
ferior tentacles." 

With respect to the alleged absence of those organs in 
Pineri^a, the following is a copy of a note by Poey, published in 
1865, with a Catalogue of the Terrestrial and Flu viatile Mollusks 
of Cuba by Arango {Repertories 1. 145) : " En las altas regiones 
de la filosoffa natural, tendran probablemente razon los que 
suprimen mi g6nero Pine^^ia^ el cual he separado de los 
Macroc6ramos por la razon, de que el animal no muestra ni 
vestigios de tentdculos inferiores. Los principios formologicos 
iios obligan 4 considerar que existen virtualmente ; por lo que 
no me opongo k que se suprima." 

Before the commencement of the late European war, we sent 
to M. Crosse, unfortunately without previous examination, the 
odontophore from a dead specimen of P. terehra^ as to which 
we hope to have a report at no distant day. 

It will be seen from what has been stated above, that an 
opinion has been generally entertained in favor of placing the 
species of Pineria in the genus Macrocera/mus. 

Crosse and Fischer, in a late interesting paper (Joum, de 
Conch, xviii. 1, Jan. 1870) fully discussed the lingual dentition 
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of various groups of Cylindrella and Macroceramua^ and con- 
sider that thoy constitute a natural family, characterized by the 
presence, Ist, of a jaw of extreme thinness, and with folds 
chevroned on the median line ; and 2d, of lateral teeth, more 
or less palm-leaf shaped, disposed in very oblique rows, which 
family they designate as CylmdreUidcB. 

The authors proposed the following classification : — 

FAMILY CTLINDRELLIDJE. 

1. Group A. Cylindrella {sensu stricto). 

Two lateral teeth on either side of the rachidian tooth ; mar- 
ginal teeth of a very different form, varying in number, 
according to the species. 

This group comprises the sections Apoma, Beck, or Caeta^ 
Albers (including tlie sinistral species, G. gracilis^ Wood, G. 
elongata, Chemn., G, Agnemma^ 0. B. Ad.) ; Trachelia {G. 
Brooksicma^ Gundl, &c.), and Mychoetmna^ Albers {G. costata^ 
Guilding, G. Bahamensisy Pfr. &c.). 

2. Group B. Callonla^ Crosse and Fischer. 

Rachidian tooth with a very long cusp ; lateral teeth more 
than two; marginal teeth arranged obliquely in a continuous 
line with the laterals, and not distinctly characterized. Only 
one species known, G. EUotti. 

3. Group C. Thaumasia, Albers {partim). 

Lateral teeth more than two ; marginal teeth similar to the 
laterals, and not to be distinguished from them. 

This group includes the large species of Jamaica and Hayti, 
and some of those of Cuba, but none of the species of Ettcalo- 
dium, 

4. Group D. Lia, Albkrs {emend,) 
Lateral teeth very numerous ; marginal teeth of the same 
type as the lateral teeth, and not to be distinguished from 
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them ; inner cusp simple and pointed, instead of semi-circular, 
as in the preceding groups. 

This group includes Z. Maugeri^ Wood, zebrina^ Blandiana^ 
maerostoma^ Pavvana^flexuosay Ooasei^ and tricolor^ all of Ja- 
maica, and Z. virginea of Hayti, 

5, Group E. Macrocebamus, Guilding. 

Lateral teeth very numerous, as in the preceding group; 
marginal teeth of the same type also ; two inner cusps. 

This includes forty-eight species, of which only four are 
found on the continent of America; the balance belong to the 
Antilles, particularly to Cuba, which alone has thirty-four. 

The other species formerly referred to the genus Cylmdrellay 
are placed by Crosse and Fischer in the genera Eucododium^ 
Berendtia and Hdlospira^ of the family Helicidas / their lin- 
gual membranes resembling those prevailing in that family. 
The limits of the present paper preclude our entering further 
on this part of the subject. 

The authors remark that the three above-named genera of 
IlelicidcB are localized in a relatively small portion of the 
American continent (Texas, Lower California, Mexico, and 
Guatemala), where there are very few representatives of Ch/lin- 
drella proper, while the family Cylindrellidm is largely de- 
veloped in the Antilles (Cuba, Jamaica, and Hayti especially), 
with an entire absence of the Cylindrelliform genera belonging 
to HeliddcB. 

From the subjoined descriptions of the jaw and lingual denti- 
tion of Pineria Viequensis, it will be seen that it belongs to the 
family Cylindrellidw as restricted by Crosse and Fischer. If 
form of shell be considered, the species may be placed in the 
above-mentioned group E {Macrocercmiiis)^ but from the char- 
acter of the dentition it is rather a member of group A {Cylin- 
dreUa). The resemblance of the dentition of P. Viequensis to 
that of OyUndreUa Trinitaria, Vt {Amer. Jour, of ConcLj iv,, 
187) is very striking. 
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An examination of the lingual teeth of the various forms of 
Macroceramu%^ and of Pineria from the Isle of Pines, is ex- 
tremely desirable, and also of the soft parts of the latter, in order 
to settle the question raised by Poey as to the tentacles. In the 
meanwhile we continue to use the generic name Pineria. 

The following is a description of the jaw and lingual denti- 
tion of P, Viequevma : 

Jaw 80 extremely thin and delicate that it curls or folds over upon 
itself along the edges, and at the extremities ; pale horn-color, translu- 
cent; strongly arched, subcircular ; of nearly equal height throughout, 
the ends slightly attenuated and blunt ; entire, but with the appear- 
ance of being divided perpendicularly into about twenty-eight sepa- 
rate sections or folds, the outer margin of each defined by a thicken- 
ing of the substance of the jaw; the sections curve strongly out- 
wards, excepting at the upper centre of the jaw, where they are 
arranged en chevron upon the central line ; either margin serrated by 
the extreme outer edges of the sections or folds ; generally resembling 
the jaws of MacroceramiLa and CylindreUa'^ as figured in Ann, Lye, 
viiL 162. ;-4w». Joiur, Conch, iv. 187, v. pi. xi. ; Jou/m, de Conch. 
xviiL 1, pi. iiL and v., Jan. 1870. 

Lingual membrane very long and narrow, composed of numerous 
rows of teeth arranged obliquely from below upwards en chevron ; 
teeth arranged in quincunx 2. 1. 2 in each row, with several additional 
rudimentary marginal teeth ; central teeth small, long, slender, 
crowded between the first laterals, its apex recurved into a rounded 
cusp ; first lateral broad, bicuspid, base of attachment subquadrate, 
lower cusp very large, broader than the base, subcircular, upper cusp 
very small, seated on a long, slender neck, which curves gracefully 
outward and upward beyond the apex of the central tooth; second 
lateral of the same shape as the first lateral ; marginal teeth five or six, 
arranged in a crowded row running obliquely upward and outward 
from near the base of the outer lateral, decreasing rapidly in length 



* Crosse and Fischer, in their description of the jaw of OylindreUa, remark 
that it is famished with vezy fine ribs, which are shown nnder the microscope 
to be nothing less than a oomplete folding of the sabstanoe of the jaw. 



Digitized by LjOOQIC 



Genres des Poissona. 27 

as they pass outward, long, narrow, simple, with irregularly curved 
apices. 

On some portions of the lingual membrane the cusp of both central 
and lateral teeth are much more produced than on others, the lower 
cusp being quite spoon-shaped. 

With respect to the habits of CylindreUa s^nd Maoroceramtcs, 
we are indebted to Mr. C. P. Gloyne, of Jamaica, for the infor- 
mation that they feed on lichens growing on walls and rocks — 
he has found their stomachs and intestinal canals filled with 
such matter. fie also remarks that the sinistral species 
{C. grcLcilia^ etc.) appear to be viviparous, as he had frequently 
found four or five young shells, with several whorls, within living 
adults, but that while he had never detected eggs, he had not 
seen such embryo shells in the group to which C. sanguinea^ 
etc., belong {Thaurndsia^ Or. and Fisch,). 



III. — Genres des Poissons de la Faune de Cvha^ appartenant 
d la FamiUe Percid^, avec une Note dHnt/roduction par 
J, Carson Brevoort. 

By Felipe Poby. 

Read Harch 7th, 1871. 
INTRODUCTORY NOTE. 

[The difSculty in establishing a permanent generic group of animals 
defined by truly natural characters, is well known to naturalists, and 
to those more especially, who, as in the case with fishes, have to study 
preserved, and therefore shrunken and faded specimens. The want 
of a complete series of all the species and varieties, taken at all 
seasons and at all ages, and in both sexes, together with accurate 
data concerning their habits, geographical range, rarity of occurrence 
and appearance when fresh, causes insuperable difficulties in properly 
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defining -Uie genera and characterizing the species. On this account 
we take especial pleasure in presenting the following paper by our 
esteemed corresponding member, Professor Poey, of Havana, on the 
great group which stands at the head of the Order of Fishes, the 
perplexing characters of which he has sought to more clearly define 
and describe. Well known as a careful observer and able anatomist, 
he is also a diligent and indefatigable collector of specimens and of 
information, qualities rarely found combined in the older naturalists. 
He has sought to become thoroughly acquainted with the entire 
Fauna of the tropical island which he inhabits, and his studies have 
thus a peculiar and abiding value. Examining, as in the case before 
us, specimens of every age and at all seasons, he learns their habits 
and native characteristics, so as to surely fix the species and mark 
the genus. BLis generic descriptions in the following paper are so 
thorough, that they can hardly be disputed or misunderstood. His 
bibliographical knowledge withal is most extensive, enabling him to 
present the history of each genus and criticise the labors of his pre- 
decessors. 

The paper is published as it was received, for were a translation of 
it to be attempted, the sense might be slightly altered, and the true 
meaning of the author be lost. J. C. 6.] 

CLA88IS PISCIUM. - 

Les PoLssons sent des animaux vert6br6s ovipares, d circula- 
tion double et complete, h, respiration bronchiale, et par con- 
s^uent incomplete, ce qui fait baisser la temperature du sang. 
Le coeur est veineux, h, deux cavites, 8epar6 da sinus aortique. 

La plupart ont le corps couvert d'^cailles. 

La locomotion s'^ffectue par le moyen des nageoires, prin- 
cipalement par la caudale. Les nageoires pectorales reprdsen- 
tent les membres thoraciqaes, et les ventrales les abdominaux. 
Ces nageoires sont soutenues par des rayons, tantSt ^pineux^ 
tantSt raous, articul^s, et le plus souvent branchus. 

Les dents sont implant^es sur les mdchoires. II pent y en 
avoir encore au vomer, aux palatins, aux pt^rygoi'diens in- 
ternes, sur la langue et sur les os pharyngiens; les arcs 
brancbiaux sont h^riss^s de tubercules 6pineux. 
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L'os hycnde est tre8-compliqu6 : il soutient la membrane 
branchiost^ge, ponrvue do rayons, plac6e sous les os opercu- 
laires, et formant avec ces derniers I'ouverture des oui'es. 

Les na?nnes n'ont pas de communication avec Parriere- 
bouche. 

Z^(etl a un cristallin globuleux et tr6s-dur: il manque 
d'humeur aquense. 

Voreille est r^duite k un sac qui repr^sente le vestibule, et 
anx canaux semi-circulaires: on y trouve des otolithes. 

Les vert^res s'unissent par des surfaces concaves : elles se 
divisent en abdominales et eaudales. Les os de la tfite, com- 
pares k ceux de I'homme, se divisent presque toujoura en 
plusieurs pieces, qui repondent aux points d'ossiflcation des 
derniers. 

Les parties ordinaires du cerveau sont placees a la suite les 
unes des autres. Le pylore est presque toujours entour6 de 
coecums, qui remplacent le pancreas. Les reins sont fix6s le 
long de l'6pine. Les testicules et les ovaires sont doubles; 
les premiers prennent le nom de laites. Presque tons les 
poissons osseux ontune vessie a^rienne, dont touteslesfonctions 
ne sont pas bien connues, mais qui est pourvue d'une mem- 
brane musculaire, pour diniinuer, au besoin, le volume du 
corps dans I'acte de la natation. La plupart des poissons n'ont 
pas d'accouplement. 

Ce qui vient d'etre dit pr&eute quelques exceptions ou 
modifications chez les chondropt6rygiens, qui, I'ossification ^ 
part, sont superieurs dans la serie animale. Q 

1 Dans les divisions qni yiennent & la suite du tableau d-joint, j'ai souyent 
profits des travaux de Mr. GilL J'ai consult^ aussi, entr'autres mat^rioux, 
Tarticle de J. MuUer, ins^r6 dans Wiegmann^s Aichiy. L, p. 292< Quant aux 
caraotdres g^n^riques, il taut avouer que les auteuis les plus renomm^ n'en 
ont employ^ qu^un nombre bien bom^, et en ont n%lig^ plusieuis de premise 
importance. Oe reproche ne s'adresse pas ^ Mr. Gill, qui a donn6 Tezemple de 
diagnoses g^neriques plus ^tendues: c^est sous cette impulsion que je pr^sente 
les miennes. — Quant h, la nomenclature des os, j^ai adopts ceUe de Mr. Hichaid 
Owen. 
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CLA88IFICATIO PISCItJM VIVENTIUM 

€X Art^di, Z{nn6, CwvieVy Agassizy Muller, Oweriy Bonaparte^ 
C. Dumerily Bleeker^ GiU^ Poey. 



Sttbc'iatii, 8kUo. 

i 



Ordo. 



Subordo, 



Sertet. 



IttnUlUB^ T. fc. 



T6leo«tei,H. 



f 



11 



( choriphaiyngodon- j thoradoi. . . .Perddae. 

Aoanthopteri, Art < tea, BIk ) abdominales.9phTnenidn. . 

r mnphipharyngodontes,? MalacanthidL 

^"^' ( malacopterygil Scombrciocidi. 

Subaowithopterl, p.. ^ Pedicnlati, L LophidL 

Jngulati, L. GadldL 

InetenMomi, D PleoroneoUdL 

. Malaoopterf, Art Abdominalea, C Cyprinldt 

' Apodes, L Marsenidn. 

Nematogiwthl, GiU Silnridi. 

w*«t«r««*w n t Gymnodontl, C Diodontidl. 

Pleotognathi, ^ sderodermi, C BiOistidL 

Lophobranchii, Hippocamptdi 

HolosteU M LepidooteidL 

Chondrofltel, H Adpenseridi. 

LepidonireQide. 

i T>i.»w^r.».i T» j PleuTotremi, D Squolldi 

J PlagwrtomU D ^ Hypotreml, " 



Gftnoidd, Ag. 

Protopteri, Ow 

BtoBmobranchli^Bon...^*'"*'^'"^"^ ^ 1 Hypotreml, D Rajldw. 

( Holooephali, M Chimsridse. 

in.«io.^»»*« Tk J Hyperowtil, M Petromyxontidi, 
Oyclortoml, D "^ Hyperotreti, M Myxinida. 
LeptooMxIU, M Amphioxidi 



I 1. Lea Sympharvngodoniet do Bleeker aont lea Pharyngognathi de Hilller. 

S. HuUer place la (amille dea Chromidee parml let Pharyngognathee ; oependant, le NandoptU 
tetracttnthut de Cabo, a lea oa pharyngieiu inf&ieara tmia aeolement en apparenoe; oar ila ae 
apparent aveo nn l^ger effort 

8. Je n*ai paa nomm^ avoo HOIler AnaeamtMid mon ordre dea Subacanthoptert^ paroeqne 
ranteor limiie oetto dteoniinatlon anx QodkU^ PieuronecUdi^ OphidtdL 

4. Je ne me aula paa ocoap6 dea LepiooepkaU de Bonaparte, on LemniaceM de Kaop, paroeqn^oa 
ignore encore al ce aont dea poiaeona adnltea, on dea embcyona. 



8UBCLAS8I8 I. — ^TELEOSTEI. 



Le nom de cette 80U8-cla88e est dii k Miiller en 1845 ; il fait allu- 
sion k I'ossification pins ou moins parfaite du sqnelette. Elle 
I'^pond anx poissons osseux de Cuvier, sanf lea L^pidost^i'des. 

Branchies librea sur leur contour; ouverture branchiale 
simple de chaque c6t6, et plac6e au-devant des pectorales. 

Nerfs optiques crois^a ; deux valvules oppos6es ^ I'entr^e du 
bulbe aortiquo. 

Corps 6cailleux ; les ^cailles sent ctenoMes ou cycloides. 
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Sectio 1. — Teleocephali. 

Le nom indique que la t^te est parfaite. Cette coupe ^tait 
n^cessaire, etsa denomination est due k Mr. Gill, qui I'a appliqu^e 
a un ordre. Elle embrasse les Acanthopt^rygiens de Cuvier, 
ainsi queses Malacopt^rygiens abdominaux et subbrachiens, ex- 
cepte les Silurides. Les maxillaires et les pr^maxillaires existent 
66par6nient, ainsi que les sous-orbitaires ; I'os sous-operculaire 
existe, sauf chcz les Notopt6rides. Brancbies pectinees. 

Ordo 1. — ACANTHOPTERI. 

Une partie des rayons dorsaux et quelqnes-uns de I'anale 
sont 6pineux, simples, non-articul6s, ainsi que le premier de la 
ventrale. Arcs branchiaux au nombre de quatre, portant les 
branchies entiftres, h, double lame suivies d'une fissure, et ordi- 
nairement une fausse-branchie. Des appendices pyloriques & la 
branche montante de I'estomac. Vessie a^rienne sans conduit 
pneumatique. 

Subordo 1. — Choeipharyngodontes. 
Os pharyngiens inf^rieurs s^pares. 

Se7*i€8 1. — Thoracici. 

Os pelvien en relation avec I'arcade scapulaire : ventrales tho- 
raciques. 

FamUia 1. — ^Percid^, 

Corps plus on moins allong6 ; anus arrier^. Ventrales 1, 5, 
Sept rayons anx branchies ; ouverture branchiale bien fendue ; 
la fansse-branchie existe, except^ dans les genres Lates et Gni" 
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don, Quelques pieces operculaires 6pineu8es ou a bords dente- 
16s, excepts chez les Apsiles. Yeux lat^raux ; ouvertures nasales 
doubles de chaque c6t6, Pant^rieure h. bord tubulaire, la poste- 
rieure simple. Bouche fendiie a rextr6mit^ du museaii ; r^ 
gime carnivore ; m&choires plus ou moins protractiles. Dents 
en velours, le plus souvent accompagn^es d'un rang exteme 
de dents pointues, plus fortes et solides, avec ou sans canines. 
Dents au vomer et aux palatins. Une ou deux dorsales, avec 
ou sans sillon sur le dos, pour loger les rayons epineux ; la par- 
tie molle moins eteudue que la partie 6pineuse ; rayons mous 
branchus. ficailles ctenoi'des: llgne lat6rale continue, finis- 
sant sur la base de la caudale. Joues non-cuiras86es. 
Le conduit osseux semi-circulaire lateral de I'ouie com- 
mence sur I'alisph^no'ide, p^netre dans le mastoidien, et revient 
par I'exoccipital, aprfes avoir travel's^ ces trois os; le conduit 
vertical post^rieur traverse I'exoccipital, p^n^tre dans le parocci- 
pital, et termine par une ouverture sup^rieure do ce dernier. 
C'est ce qui arrive chez les adultes ; car dans les jeunes le canal 
membraneux lateral entre et sort par le mastoidien, par des ou- 
vertures rendues completes au raoyen d'une^chancrure del'alis- 
ph6no'ide et de I'exoccipital ; I'autre p^netre par une ^chancrure 
de I'exoccipital. Le pectoral osseux et tout-a-fait superficiel, 
n'entre pas dans la formation de la capsule auditive. La premiere 
n^vrapophyse chevauche, c'est-4-dire qu'elle est mobile sur la 
premiere vert^bre abdominale. 

Vertebres 10 — 14. Surtemporaux au nombre de deux. Ap- 
pendices pyloriques g6n6ralement peu nombreux ; intestins & 
deux replis, sauf quelques l^gferes modifications. Vessie a6ri- 
enne simple. 

Observations. — Cette coupe rdpond k la famille des Per- 
coi'des de Cuvier, Regno Animal, 2* Edition ; sauf les genres qui 
ont plus ou moins de sept rayons aux brancbies, et les sous- 
families du Dr. Giinther, Catalogue, L, p. 57, qui ont pour types 
les genres PentaceroSj Apogon. et Orystes. J'en ai d6tach6 aussi 
les genres Centropomvs et Bhypticua^ comme types de families 
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distinctes; et les genres anomaux de Giinther (1. c, p. 51), 
Pogonoperca et PrionodeSy ainsi que mon genre Cha/mma^ non 
inoins anomal. Voyez les observations de Mr. Gill, Proc. Phil., 
1861, p. 46. 



Svhfamilia 1. — Serranini. 

Une seule dorsale, la partie ^pineuse non-log6e dans un 
siUon da dos. Opercule 6pineux, pr6opercule dentel^. Un rang 
de dents ext^rieures, solides et plus fortes qne les int^rieures 
qni les accompagnent, et qui sont ordinairement couchees et 
mobiles. Des canines sur le devant des mAchoires. Le premier 
sous-orbitaire, peu d6velopp6, ne recouvre pas la partie po8t6ri- 
eure du maxillaire, except6 dans le genre Mentiperca, Pecto- 
rale arrondie. Dernier rayon de la ventrale attach6 Ji I'abdo- 
men par une membrane axillaire. II n'y a pas de lobule 
^ailleux au-dessus de la base de la ventrale ; mais il y a sou- 
vent une pli cutan6 6cailleux audessus de I'axille pectorale. 
Les ^cailles sont petites ; le limbe pr^operculaire en est cou- 
vert. L'os surscapulaire ne perce pas en dehors. Le post- 
frontal, saillant et aplati en dessus, porte un os cavemeux 
post-orbitaire solidement encaiss6, faisant continuation & la 
chatne d'osselets sous-orbitaires. La fosse paroccipito-masto'i- 
dienne est plus ou moins profonde, couverte en partie par une 
c6te parieto-mastoidienne, except6 cependant dans le genre 
JSrachyrhinus, II y a un os labial, plac6 au-dessus du maxil- 
laire. On ne trouve pas dans les chairs, au-devant de la 
premiere dpine intem6vrale, les trois fausses intern6vrales 
qui se pr^sentent chez les I/utjaninif tout au plus y voit-on 
dans les premiers groupes, un os do la nuque, incline en sens 
contraire et moins ossifi6. 

Les deux demiers groupes de cette sous-famille, appartenant 
aux genres Haliperca et Hypoplectrus^ forment une transition 
aux Lu^anini, par I'os surscapulaire visible en dehors, I'apo- 
physe post-frontale sans osselet post-orbitaire, la fosse paroccipito- 
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mastoidienne limit6e et non-recouverte, le defaut d'os labial et 
I'absence de fansses 6pineB intern^vrales ; mais ils appartiennent 
aux Serra/nmi par tous les autres caracteres, qui sont les plus im- 
portants. La caudale est ^chancr^e. Le limbe preoperculaire 
est nu. lis different encore de tous les Percides par la ventrale 
sans frein membraneux. On pourrait former de cette coupe la 
sous-famille des Hypoplectrini, 

Voici dans quel ordre je place les genres de Cuba qui se 
p qu9AUOj;an3 cette sous-famille. 

a. 

1. Trisotropis. — Species : Cardinalis, Yal.—j>etrosic8, Poey. — 
hmmneicsj Poey. — Bonaci^ Poey. — 171, Poey. — Aguaji^ Poey. 
—camdopardaZis^ Poey.— 429, Poey. — tigris^ Val. — caUiurus^ 
Poey. — 181, Poey. — inter atitialis^ Poey. — chlor ostomy^ ^ Poey. 
— dimidiatuSy Toey.—falcatus^ Poey. 

2. Epinephdus. — Species : stricUioa, Bl. — moriOy YslL—^vo- 
limbatua^ Poey. — niveattcSy Val. — impetigmosus^ M. et Tr. — 
lunulatics^ Bl. — GvbcmicSj Poey. 

3. Zioperca, — Species : inermisy Yal. 

4. Promicrqps. — Species : Guasa^ Poey. 

5. Schistorus, — Species: mystacinus, Poqj, 

6. Prospinus. — Species : chloropterus^ Cuv. — 712, Poey. 

b. 

7. BrachyrhiniLS. — Species : furoifer^ Val. 

(5. 

8. Petrometopon. — Species : guttatua^ L. — apiarus^ Poey. 

9. Enneacentrvs, — Species : punetidaticsj Gm.— 224, Poey. 

10. Menephorua, — Species : duhivSy Poey. — 309, Poey. 

d. 

11. Centropriatia. — Species : Mei^ua^ Poey. 

e. 

12. naliperca. — Species: Phcebe^ Poey.--/uacula, Poey. — 
Jacome, Foey. --^rcBatigiatorj Poey. — Mvittata^YBl. 

13. Diplectrum, — Species : radicma^ Q. et G. 

14. Mentiperca. — Species : luciopercana^ Poey. 
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f. 

15. Hypoplect/nia. — Species : picella, Cuv. — vitidimcs, Poey. 
— indigo^ Poey. — hovinus^ Poey. — gummiguttaj Poey. — gutta- 
varius^ Poey. — 'jnnnavarius^ Poey. — macidiferus, Poey. — aier- 
ranSy Poey. — nigricans^ Poey. — aocensus^ Poey. — affinis^ Poey. 

16. Gonioplectrus. — Species : Autpani^y Cuv. 



GEN^US TBI80TBOPI8. 

Historique. — Ce genre a 6t6 6tabli par Mr. Gill, dans les Pro- 
ceed. Acad. Philad., 1866, p. 104, dans la famille PerddcBj 
sous-famille SerranincB, Voyez en entier cette description, 
dont le type est le T. guttatus^ Gill ex Bloch, le mSme que le 
SerranuB ca/rdinalis de Valenciennes. C'est un d6membrement 
du grand genre Sei'ranus de Cnvier, appartenant ^ la division 
des Merous de Cuv. et Val., et comprenant parmi ces der- 
niers ceux qui joignent a onze piquants de la dorsale la cau- 
dale coup6e carr6ment, et I'anale 3, 11. 

Etymologie. — t^h«, tres ; rfUn, carina. 

Ca/ractere du genre, — Corps oblong, ceil haut; ouvertures 
nasales rapprocli6es, plus pres de I'oeil que du bout du museau. 
La bouche est tres-fendue ; le maxillaire termine, dans les su- 
jets de 12 ponces, sous le milieu de I'oeil ; mais dans les grands 
sujets, il dSpasse I'orbite. La machoire inferieure est beaucoup 
plus avanc6e que la sup6rieuro. L'opercule a trois pointes; 
celle (Ju milieu bien saillante, la sup^rieure 6mouss^e, l'inf6ri- 
eure pen visible en dehors. Le pr6opercnle finement denteW, 
arrondi, presque sans sinuosit6, sauf dans le groupe qui 
porte le nom vulgaire de AbadejOj oh. I'angle infiSrieur se d6- 
tache et porte quelques grosses pointes ; il n'est pas denticul6 
en dessous. La langue est pointue, lisse, retenue par un frein, 
log6e en partie sous un voile membraneux. 

Dents. — II y a une dent canine, robuste, courte, au-devant de 
chaque m&choire ; elle est suivie d'une rang6e externe de dents 
coniques, aigues, crochues, plus petites, solidement implant^es. 
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En dedans, soit en arriftre de cette premiere s^rie, se trouve nne 
bande de dents en cardes, greles, aignes, les ant^rieures en plus 
grand nombre et plus longues, toutes mobiles, ordinairement 
conchies; cell^ de la m&choire inf(Srieure plus nombreuses. 
Les dents de la voiite palatine sont aussi en cardes ; celles du 
Tomer, sur un chevron angulaire ; celles des palatins, sur une 
ligne ^troite. Les os pbaryngiens ont des dents en velours. 
Les arcs branchiaux ont de courtes r^telures et de gros tuber- 
cules b^riss^s d'^pines. 

Nageoirea. — D. 11, 16 ; A. 3, 11. Le dernier rayon ^pineux 
de la dorsale est au moins aussi long que celui qui le precede, 
et rapproch^ du premier rayon mou ; la partie moUe est nota- 
blement moins ^tendue que la partie ^pineuse. La caudale est 
couple carr^ment, pr^sentant souvent deux pointes tr^s-peu 
saillantes; il est tres-rare de la trouver l^g^rement arrondie 
vers les pointes, et je ne I'ai vue bien ^chancr^e que chez le 
T.falcatvs. Les Opines anales ne sont pas fortes ; et il y a un 
repli cutan^ au-dessus de la base de la pectorale. 

EccdUes. — Les ^cailles sont petites ; car leur nombre, sur la 
ligne lat^rale, passe ordinairement de 100 : elles doivent se 
ranger sous la division des Ct^no'ides de Mr. Agassiz, a cause de 
r^ventail qu'elles ont toujours a leur racine ; mais leur bord 
libre, quoique ponctu^, n'est pas toujours cili^ ; il est souvent 
convert par I'^piderme, ce qui empeche de les compter avec ex- 
actitude, et de les sentir sous les doigts. Celles de I'opercule 
sont un pen plus petites que celles du tronc ; celles du dessus de 
la tete et des joues sont encore plus petites ; il y en a sur le 
limbe du pr6opercule et sur I'interopercule ; celles qui s'^ten- 
dent sur le bout du museau et sur la machoire infiSrieure sont 
tr^s-petites ; et celles qui couvrent le maxillaire le sont a tel 
degr^ qu'on ne pent les distinguer qu'avec une forte loupe. La 
partie moUe des nageoires verticales est en partie couverte par 
la peau, qui montre k la loupe de petites ^cailles ; il y en a meme 
a la base des interstices que laissententr'elles les Opines dorsales. 
On trouve souvent, soit entre deux ^cailles, soit k la base d'une 
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seule, de tres-petites ecailles, qui se montrent comrae des tuber- 
cules microscopiqncs, formes par I'^piderme sous laquelle elles 
Be cachent. 

Squelette. — Crane elargi en arriere. Espace interorbitaire 
large et enfonc^. La crete suroccipitale est basse, terminant 
post^rieurement en angle obtus ; les autres crfites sont hautes ; 
a n'y a pas de crete frontale. L'orbite est plac^ sur la moiti^ 
ant^rieure iu crane. L'apophyse pr^orbitaire est tres-saillante, 
et portant la tdte qui s'articule avec le premier sous-orbitaire ; 
l'apophyse post-orbitaire est tres-prononc^e. La lame ant^rieure 
de I'alisph^no'ide avance beaucoup ; le trou post^rieur qui donne 
passage au nerf trijumeau est tr^s-arri^r^. La convexity oto- 
cranienne ne se montre pas au dehors. La base esph^noidale 
du cr&ne est droite ; la fosse paroccipito-mastoidienne est pro- 
fonde. 

Voici comment Mr. Gill d^crit le crS,ne : " Distinguished by 
the petrous-like convexity between the supra-orbital grooves, 
and its triangular sinus behind, into the angles on each side of 
which the lateral crests terminate ; the crests are parallel, and 
the surface between flat or scarcely convex." 

Cinq sous-orbitaires et un osselet cavemeux solidement en- 
caiss^ sur l'apophyse post-orbitaire. Pr^tympanal pourvu d'une 
lame apophysaire plate. Les six premieres vertebres abdominales 
sans apophyses transverses, les deux derni^res pairesformant I'an- 
neau. Les premieres n^vrapophyses de la colonne vert^brale sont 
larges, courtes, plus obliques que les normales. Les c6tes sont 
dans I'ordre sui vant, de chaque c6t^ : 2 Opines ^pin^vrales, 8 pleur- 
apophyses, 7 ^pipleurales. La premiere ^pine intcm^vrale ne 
porte qu'un soul aiguillon de la dorsale. II n'y a pas sur le 
devant, entre les chairs, de fausses intern^vrales ; on y trouve 
seulement un osselet peu durci, sans tete ^piueuse, dispose 
obliquement en sens contraire, en arriere de la crete occipi- 
tale ; on pourrait le nommer I'os de la nuque, L'os pelvien 
n'a pas son apophyse interne ascendante. 

Visceres, — L'intestin est ferrae ; il revient deux fois sur lui- 
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meme, et se pelotonne avant le premier pli. Les ccBcnms 
Bont au nombre de 12 a 18, ordinairement 15 ; ils Bont longs et 
fermes. La vesBie a^rienne est a paroiB minces et transparentes. 
II n'est pas rare de trouver au milieu des visceres des helminthes 
enkyst^s, bleu&tres k Pext^rieur. 

Couleurs, — Les couleurs, chez les especes de Cuba, sont d'un 
fond violet, plus ou moins convert de taches d'un brun rouge- 
Stre : le rouge se pr6sente parfois sur le fond du dos et sur les 
taches. Les nageoires verticales ont un fin Iis6r6 blanc, qui se 
perd avec I'Age. 

VcmHis. — Les changements apport^s par I'fige ne se boment 
pas a la petitesse de I'oeil et au raccourcissement des nageoires ; 
mais encore aux couleurs du corps, et surtout a celle des 
nageoires pectorales, qui dans le pi'emier fige sont presque d'une 
teinte uniforme, et plus tard bord^es d'une mani^re tranchce 
d'orang6 ou de blanc. 

Histoire, — La plupart de cespoissons deviennent trte-grands ; 
leur chair est bonne k manger. Ceux de grand taille sont 
suspects, parce que parfois et bien rarement ils ont 6t6 pfich^s 
raalades, et ont caus^ I'indisposition que dans le pays on nomme 
cigv^tera. 

GENUS EPINEPHELUS. 

Historique. — Ce genre a 6t6 ^tabli par Bloch, Ichthyologia, 
Pars 10, p. 9 ; abandonn6 par Cuvier et Valenciennes, r6tabli 
par Mr. Gill, Proceed. Philad., 1862, pp. 236, 237 ; 1863, p. 80 ; 
dans la famille PercidcBy sous-famille Serranmm. C'est 
un d6membrement du grand genre Serranvs de Cuvier, 
appartenant ^ la division des Mir one de Cuv. Val., et com- 
prenant parmi ces derniers ceux qui joignent ^ onze piquants 
de la dorsale la caudale ordinairement arrondie, et les nombres 
de I'anale 3, 9 ; jamais plus, quelquefois 3, 8. 

Etymologie. — $mft^tx»i^ dbnvhilua. 

Voici les caractftres assign^s par Bloch : " Pisces capite toto 
squ^viosOy opercvlo anteriore serrato^ posteriore actileis 
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armato;^^ h, quoi il ajoute une seule dorsale et des 6cailles 
cili^. La premiere esp^ce d6crite est le E. afer^ dont il a 
fait plus tard le type de son genre Alphesten^ et dont je m'oc- 
caperai an sujet du ProBjpinus chloroptervs : ce type de Bloch 
a la eaudale arrondie, et I'anale 3, 9. 

Ce genre, n6glig6 par Cuvier et Valenciennes, a 6t6 repris 
par Mr. Gill, qui y a ajout6 nn caract^re remarqaable, savoir, 
des dents en cardes et mobiles dans Pint^rieur des mfichoires. 
En 1865, Proceed. Philad., p. 105, il I'a distingu^ du genre 
Trisotropia par la forme du crSne ; et par le seul fait d'avoir 
accord6 k ce dernier genre I'anale 3, 11, il a laissfi dans le genre 
jEjmiephdus les esp^ces qui ont I'anale 3, 9 ; il n'a rien dit de 
la eaudale, mais celle de Trisotropia n'est pas pour lui arrondie. 

Bloch a nomm6 ces poissons Epinepheles, parce que, dit-il, 
''ils ont les yeux couverts d'une membrane, ou d'une taie ; " 
ce qui ferait croire qu'ils ont sur I'oeil une membrane adipeuse. 
Tout au plus voit-on chez les aduUes une prolongation de ]a 
paupifere sup^rieure, qui est loin de pouvoir 6tre nomm^e une 
taie. Le nora reposerait alors sur une erreur, et m^riterait 
d'etre chang6. En ce cas le groupe Mirou de Cuv. Val., fix6 
par sa premiere espece Serranus ffigas^ pourrait y 6tre sub- 
8titu6, en Latin Merus. Quant aux Merous de 9 6pines dor- 
sales, ils en ont 6t6 d6tach6s par Mr. Gill, qui en a fait ses genres 
Petrometopon et Enneaoentrus. Le genre CromUeptea de 
Swainson, Nat. Hist, of Fishes, &^, 11, pp. 168, 201, doit aller 
a la synonymic du genre Epinephelua. 

Caracterea du genre. — Pour 6tre bref dans les caractftres du 
genre, je me bomerai ^ dire qu'il a tons ceux qui ont et^ 
assign^s au genre Triaotropia, sauf I'anale 3, 9, et la forme du 
cr&ne; la eaudale est ordinairement arrondie. Le crSne est 
6troit entre les deux orbites ; la cr^te mastoidienne forme un 
arc d^cendant. La langue n'est pas toujours si pointue. Les 
6caille8 du tronc sont cilifies et decouvertes, sans melange 
d'autres plus petites ; les nageoires verticales n'ont pas toujours 
un liser6, et portent quelquefois une laniere vers les pointes 
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^pineases de la dorsale. La vessie natatoire est k parois 
minces, mais ordinairement renforc^e sur sa partie ant6rienre; 
le nombre des ccecums varie, mais il n'est pas tres-consid^rable. 
La chair est toujours saine. 



GENUS LIOPEBCA. 

Historique, — Ce genre a 6t6 6tabli par Mr. Gill en 1862, 
dans les Proceed. Philad., pp. 236, 237, famille Percidm 
sous-famiUe SerranincB. II ee trouve dans la division de: 
" Dorsale enti^re ou presque entiere, caudale entiere ou simple- 
ment 6chancr6e ; corps oblong, 6cailles petites ; dents non- 
couch6es en arridre des canines; failles donees au tact et 
glissantes ; onze rayons ^pineux k la dorsale ; type : Serranus 
iiiermis C. et V. — L'autenr dit en 1865, dans le m6me 
ouvrage, p. 105 : " que les genres de cette sous-famiUe 6tablis 
par lui pour les espfeces *de8 Indes occidentales, peuvent se 
distinguer par la forme du crSne, m6me le genre Lioperoa^ qui 
offre cependant le plus de doutes." 

Etymologis. — ;n7«$, Icevis ; Perca^ nom propre. Ce qui peut- 
6tre fait allusion k la faiblesse des pointes operculaires. 

Caracteres du genre. — Corps oblong, mficboires 4-peu-pr^ 
d'<$gale longueur. Trois pointes k I'opercule ; celle du milieu 
forte, les autres plates. Pr^opercule finement dentel6 a la 
branche montante, fortement k Tangle, nuUement au bord 
infSrieur. Narines rapproch6es de I'oeil. Langue lisse, libre 
et pointue. 

Dents, — TiCS dents des rafichoires sont en cardes ; les plus 
int6i'ieures, quoique petites, sont mobiles, et il y en a quel- 
ques-unes de plus grandes sur le devant ; les canines ne sont 
bien remarquables que dans un fige avanc6. Les dents du 
vomer et des palatins sont en cardes, sur un seul chevron. 

Nageovre%, — D. 11, 19; A. 8, 9. La partie moUe de la 
doi'sa^e est trds-^lev6e ; la caudale arrondie, except^ dans un fige 
fort avanc6. 
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^caiUes, — Environ 100 sur une ligne longitndinale ; celles de 
la joue trfes petites ; il y en a sur toiites les pieces operculaires 
et sous le dentaire. II n'y en a pas sur les apophyses mon- 
tantes du prdinaxillaire, sur le devant de I'oeil, ni sur le maxil- 
laire. II y en a sur la base de toutes les nageoires, principale- 
meut sur les verticales m^lianes, qui sont couvertes d'une peau 



SqudeUe. — Le erfine est 6troit post6rieurement, ainsi que 
I'espace interorbitaire ; la crSte suroccipitale pen relev^e, se 
continuant avec une crfite frontale tres basse et courte; la 
mastoidienne est descendante. L'orbite est avanc^, les apo- 
physes orbitaires saillantes ; le trou du nerf trijumeau arrifir^ ; 
la convexity otocranienne nulle en dehors ; la base esphenoidale 
un peu courbe. Sous-orbitaires au norabre de 4, sans compter 
I'osselet solidement encaiss6 sur I'apophyse post-orbitaire ; pr^ 
tympanal pourvu d'une apophyse laminaire. Les apophyses 
lat6rales des vertebres abdominales commencent sur la 6® et 
vont en augmentant, les deux derni^res paires formant I'anneau. 
Les premieres n^vrapophyses forment un arc renforc6 sur le 
devant ; 2 6pines 6picentrales ant^rieures, 8 pleurapophyses, 6 
6pipleurales (peut-6tre 8). Le premier intern6vral ne soutient 
qu'une seule ^pine du dos ; 11 n'y a pas sur le devant de fausses 
epines internevrales. 

Visceres. — ^Estomac court, branche raontante tr^s-courte ; 
coecums assez nombreux, divis6s, les divisions sont dans le type 
au nombre de 60. L'intestin est tr^s-ferme et trte-gr61e, 
faisant les circonvolutions ordinaires, mais se pelotonnant un 
peu avant le premier pli. Vessie a6rienne k parois minces et 
transparentes. 

Observations. — J'ai adopts ce genre dans ma Synopsis, en 
1868, par d6f6rence pour I'opinion de Mr. Gill, en qui j'ai 
toujours reconnu un tact s&r, soit un don particulier pour la 
classification. Un des caracteres par lui donnds, a cependant 
disparu ici ; c'est celui qui se fonde sur Pabsence de dents 
couchSes en arri^re des canines : on voit que les m^hoires sont 
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armies dans le sens de celles de Trisotrqpis ; ce n'est qu'une 
question de plus ou de moins entre les deux genres. C'est 
peut-^tre moi qui ai induit en erreur Mr. Gill ; car en 1851, 
6poque k laquelle j'ai d6crit I'espfece-type dans mes M^moires, 
je n'avais pas encore les connaissauces que j'ai retir^plus tard 
de mes Etudes et des savants articles de I'ichthyologiste am^ri- 
cain, mon digne correspondant durant le cours de plusieurs 
ann6es ; et j'ai corarais alors quelques erreurs : ainsi, je me suis 
tromp6 en 6crivant que les dents sont en velours ras ; ce qui ne 
pent paraitre aiusi que chez de jeunes individus ; et que la 
crSte suroccipitale est haute. 

Tel qu'il est, le genre Zioperca pent 6tre s^par^ de Triso- 
tropis et de £j)inephelics par un corps un pen bossu, k cause de 
I'affaissement de la t6te, la peau plus raucilagineuse, deux 6pines 
plates qui accompagnent une 6pine plus robuste de I'opercule, 
bout du museau d^pourvu d'^ailles, sauf le dentaire ; coecuras 
nombrenx et divis6s, d6faut complet de fausses Opines inter- 
n6vrales. Une autre particularity bien remarquable est celle 
que I'^e iutroduit dans la forme des nageoires verticales, surtout 
dans la caudale, qui, d'abord arrondie, devient dans I'Sge 
adulte 16gerement 6cliancr6e. 



GENUS PEOiaCROPS. 

Histarique. — Ce genre a 6t6 6tabli par Mr. Gill, qui n'en 
a pas encore donn^ au public les caract^res ; mais il a eu la 
bonte de me I'indiquer avant I'impression de ma Synopsis, 
ayant pris pour type le Serranua Quasa de mes Memoires. 

Etymologie. — Je crois que le nom se rapporte k la bri6vet6 
de la partie ant^rieure du cr£ne; ce qui est dd au grand 
avancement de I'orbite. 

Caracterea du genre. — Ce genre a les caract^res des Ejnne- 
pheli^ sauf le crfine, qui se rapporte tl celui des Trisotropi par 
la grande distance interorbitaire. On y remarque I'oeil trte- 
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avanc6, et le trou du nerf trijumean tre8-arri6r6. II en diflSre 
de plus par lea dents et par Textrtoe division des appendices 
pyloriques. 

Lea dents sont en cardes sur nne large bande, nn pen plus 
6troite h, la mfichoire inf6rienre ; le bord externe oflEre nne 
rang6e de dents uu pen plus fortes, surtout les denx premieres, 
mais on ne voit pas s'j detacher de vraies canines ; la rang6e 
tont-^fait interne, sur le devant, ofire aussi quelques dents plus 
fortes. La bande des palatins et le chevron du vomer sont en 
cardes plus fines. Les coecums et leurs divisions sont in- 
nombrables. 

OENUS SCHISTORUS. 

nistoTique. — Genre 6tabli par Mr. Gill, Proceed. Philad., 
1862, pp. 236, 237, oil il en donne les caract^res suivants, 
servant a le distinguer des autres genres de Cuba : " Famille 
des Perddm^ sous-famille Serraninos; une seule dorsale sans 
6chancrure, caudale entiere, corps oblong, ^cailles petites, des 
dents coucb6es derriftre les canines, prdopercule ajant vers le 
bas des Opines toum^ en avant ; D. 11, 14 ; coecums nora- 
breux et divis^." Type : Serram^ua myatadmcSy Poey. 

Caracteres du genre. — Je crois qu'il faut faire pen d'attention 
aux pointes de Tangle du prdopercule, telles que les pr&ente 
cette esp^e, lesquelles sont pen nombreuses et variables ; ce 
qui, outre la taille et la dentition, I'^loigne du groupe des 
JPlectropomcB. Laissant k part ce faible caract^re, tout ce que 
m'a appris I'^tude de cette esp^ce, n'ayant pas examine le 
squelette, en fait un veritable Ejpinephelits^ avec la seule 
difference que pr^entent les appendices pyloriques. J'ai 
indiqu6 ce dernier caractfite, bien mieux prononc6 chez le 
Promicrops Chmsa; et on le retrouve, tel que le prdsente le 
SchUtorus mystaoinuSf chez le Epinephelita nweatvs et chez le 
lAoperca inermis. L'6tude du crfine pent seule nous dire si le 
genre doit 6tre conserv6, ou s'il faut le consid^rer comme un 
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Epinephelu% on comrae un Promicrops. Mon respect pour 
I'opinion de Mr. Gill m'a fait adopter son genre dans ma 
Synopsis, en 1868. 

Etyrnologie. — »%'^*», diviser; o/««, liumeurs. Par allusion aux 
ccBcums. 

GENUS PROSPINUS. 

Historique. — ^Les auteurs da genre Plectropoinua (Cuv. et 
Val., Poiss., II., p. 387) ont eux-m6mes qualifi6 de fort 16ger le 
caract^re tir6 de la dentelure autour et au-dessoiis de I'angle 
pr6operculaire. C'est cependant sur les modifications de ce 
caractSre qu'ont 6t6 fond^s, parmi les Perddm^ sous-faniille 
des /Serraniniy plusieurs genres, qui ne m6riteraient pas d'etre 
conservds, si Ton n'avait pas trouv^ h leur appui quelques 
autres particularites plus importantes. 

Le genre Plectropomibs est de 1828 : il a et6 subdivis^ en 
trois groupes, selon le nombre de dentelurcs, et le bord mon- 
tant du pr^opercule en tier ou finement dentel6. La premiere 
esp^ce nomm6e, et qui doit par cons^uent servir de type dans 
le premier groupe, est le Bodianua mdanoleucus de Lac6pede. 
Le corps est allong^. Le bord montant du pr6opercule est 
en tier ; D. 8, 11 ; A. 2, 8. Les ^cailles sont petites ; il y en a 
sur le bout du museau, sur le maxillaire, sur les nageoires ; les 
pectorales sont arrondies, la caudale i-peu-pr^s coup6e carr6- 
raent. 

Le genre Hypothrodus (on lit Hyporthodus^ mais je crois que 
c'est une faute d'impression) a 6t6 6tabli par Mr. Gill, Proc, 
Phil., Mai de 1861, p. 98. Type : H.flmicauda, Gill. L'oper- 
cule, la joue, les os surmaxillaires sont converts d'^cailles, la 
mdchoire infSrieure nue. Le pr6opercule porte h, I'angle une 
forte 6pine, elle-mfime denticul6e, aussi que le bord montant ; il 
y a encore des dentelures au bord infSrieur. D. 11, 14 ; A. 
3,10. 

Le genre ProapinuB a €<& nomm6 dans mes M6moires, I. p. 



Digitized by LjOOQIC 



de la Favne de Cvha. 45 

364. Type : PI. cTdoropterum 0. V., fond^, p. 388, sur la force 
et le petit nombre de dents sous-pr^operculaires. II a 6t^ 
adopts par Mr. Gill, Proc. Acad. Phil., 1862, pp. 236, 237, 
dans la division de "Dorsale entiere ou presque entiere, 
caudale entiere ou simplemeut 6chancr6e, corps oblong, 6caille8 
petites, dents couchees en arri^re des canines, pr^opercule 
pourvu en dessous d'une ou de deux pointes dingoes en avant ; 
D. 11, 18-19. Coecums 8." 

Le genre Alphestea de Bloch, Systema, p. 236, en 1801, 
ayant pour type le Epinephdus afer de Bl., Ichth., tab. 327, 
lequel est le meme que le PI. chloropterum de 0. et V., a la 
priority sur le genre Proapinus^ mais je crois qu'il doit 
tomber: 1**. parce qu'il n'est pas fonde sur l'6pine preoper- 
culaire, que Tauteur n'a pas aperjue ; 2**. parce que le caractere 
donn6 a une 6tendue trop-consid^rable, savoir : Squa/m/B oper- 
cvli posterioris duplo majores quam anterioris, C'est tout ce 
qu'il en dit ; et c'est ce qui pourrait 6tre appliqu6 h une foule 
de genres. 

Le genre Acanthistiua a 6t6 propose par Mr. Gill, Proc. 
Acad. Phil., 1862, p. 236, pour le PL aerrat/um^ Cuv. et Val., 
qui doit servir do type. Cette espece, plac6e dans le 2® 
groupe de 0. et V., a le corps gros et court, les deux mfichoires 
d'egale longueur, des 6cailles au maxillaire et h, la msichoire 
inferieure ; pr6opercule fortement dentel6 ; et prfes de I'angle, 
deux grosses dents dirig6es en avant, dont I'anterieure plus 
forte. D. 13, 16 ; A. 3, 9. Ecailles petites. 

Le genre Hypoplectrodes a ktk propos6 par Mr. Gill, Proceed. 
Acad. Phil., 1862, p. 236, pour le PI. nigro-rvbrum^ 0. et V. 
II est plus allong^ que le PI. aerratum ; les dentelures du bord 
montant du prdopercule sont plus fines; il n'y a au bord 
inf6rieur que deux pointes dirig6es en avant, dont I'une k 
I'angle. D. 10, 17 ; A. 3, 8. 

Genre OoniopUctrua^ Gill. — ^Voyez ci-dessous. 

Genre Hypoplectrua^ Gill. — ^Voyez ci-dessous. 

Genre Schiatoruay Gill. — ^Voyez ci-devant. 
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Etymologie. — Prospinus^ ^pine tourn^e en avant. 

Caract^re du genre Prospintcs. — ^11 diffi&re du genre Epine- 
phelus par l'6pine pr^operculaire et quelques menus details : ainsi, 
les canines sont tr^s-petites ; on n'en voit pas a la maeboire inf(5- 
rieure. La ligne lat^rale porte 70 ^cailles ; celles de I'opercule 
sont grandes ; elles sont petites snr les jones ; ily en a sur I'es- 
pace interorbitaire et sur I'os turbfnal, mais non pas snr le bout 
du museau ni sur le maxillaire. L'^pine unique sous-pr^opercu- 
laire est tr^s-forte, couverte dans le fraispar la peau : elle parait 
elle-meme fineraent subdivis^e en arri^re, parce qu'elle porte 
la terminaison de la roue fortune par Tangle. 



Genus Beachybhinus. 

Historiqice. — Ce genre a 6t6 ^tabli par Mr. Gill, dans les 
Proced. Acad. Philad., 1862, p. 236, dans la famille des Per- 
cidm, sous-famille Serranmce; type, Serrcmus creolus^ C. et V. 
II y est plac6 dans la division de " Dorsale entiere on presque 
entiere ; caudale bifurqu6e, a lobes aigus ; dorsale basse et 
uniforme ; formule radiale 9, 18-19." C'est pour Cuvier et Va- 
lenciennes un Serran du groupe des ArUhias. J'ai adopts ce 
genre dans ma Synopsis, en 1868. Plus tard, Mr. Guichenot, dans 
un travail intitule Index Oenerum et Specierum Anthiadtdo- 
rwny ins6r6 dans le 9® volume des Annales de la Soci6t6 Lin- 
n^enne de Maine et Loire, a fait de Pespdce que je viens de citer 
le type de son genre Pa/ranthias^ dont il a donn6 les caract^res 
Buivants : ^^ Corpus oblongum subelongatum, squamis minimis 
vestitum. Caput breve curvatum, omnin6 squamosum. Prceo- 
perculum tantum denticulatum. Oculi parvi. Pinna dorsi 
simplex absque incisa, simul ac analis et caydalis in parte 
squamosa." 

Etymologie. — fip^xU^ brevis; /i», nasus. 

Caracteres du genre, — Corps 41^gamment oblong, museau 

court, ceil mediocre ; narines rapproch^es, occupant le milieu 

■ entre Toeil et le prdraaxillaire ; pr6opercule finementjdentel6, 
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sinuenx versle bas; operciile d trois pointes, Pinf^rieure pres- 
que aussi forte que celle dn milieu ; bouche petite, m&cboire 
inferieure un peu plus avanc^e que la superieure. Langue lisse. 

Dents. — Les dents des machoires sent courtes et pointues sur 
un rang ext6rieur, pr6c6d6es de deux canines petites et fortes ; 
k PintSrieur il y a une bande de petites dents en cardes, 
tres-etroite k la machoire inferieure. Celles du vomer sent sur 
une plaque triangulaire, et celles des palatins forment une plaque 
apre. Les dents pharyngiennes supfirieures sont en cardes, les 
inf6rieures en velours. Le premier arc porte de longues rate- 
lures. 

Na^eoires. — D. 9, 19 ; A. 8, 9. La partie moUe de la dor- 
sale est plus basse que T^pineuse, et moins ^tendue ; les Opines 
anales sont courtes, mais fortes ; la pectorale est arrondie, for- 
mant cependant un prolongement aigu ; caudale bifurqu^e ; 
ventrale retenue par une membrane axillaire. Le dernier rayon 
des nageoires m^dianes est filameuteux. 

Ecaillea. — Environ 115 le long de la ligne lat^rale, qui a sa 
direction normale. II y en a sur toute la tfite, except^ aux 
ISvres, ainsi que sur les nageoires. Le pr^opercule n'a pas son 
limbe nu. II n'y a pas de lame surscapulaire. 

SqudeUe. — ^Le crane est aplati en dessus, concave dans I'es- 
pace interorbitaire, qui est assez large; I'orbite est rejet6 vers 
I'extr^mit^ ant^rieure ; la crete suroccipitale est basse, arrondie, 
et peu prolong^e en arriere ; la paroccipitale est sinueuse ; la 
fosse paroccipito-mastoidienne est ouverte ant^rieurement ; le 
basi-occipital offro une ample ouverture qui conduit a la fosse 
Bous-cranienne. Sous-orbitaires au nombre de quatre? Nul 
osselet solidement encaiss^ sur Papophyse post-orbitaire. Pr^- 
tympanal portant une lame apophysaire. Les apophyses lat6- 
rales abdominales commencent a la 5* vertebre, les deux demieres 
paires formant Panneau. Les deux avant-premi^res n^vrapo- 
physes sont courtes, fortes, et peu inclin^es. II paralt que Pappa- 
reil des cotes se compose de 2 Opines ^pineSvrales, 8 pleurapo- 
physes, 7 ^pipleurales. Le 1*' intern^vral sentient une seule ^pine 
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du dos ; il y a sur le dovant deixx, peut-etre trois faussee interne- 
vraleSp L'oe pelvrien ii'a pas d'apophyse iuterue ascendante. 



Gehus Fetrometopon. 



Sutoriqiie. — Ce genre a 6t6 €tabli par Mr. Gill, daiia les 
PiK)ceed. Acad. Pliilad.j 1865, p* 105, siir le nombredea 6pine« 
dorsalc^^ et la constructiou du crane j faraille des Perci<l(B^ sous- 
f ami lie Serraninm / ajaut prepose pour type le Peraa guttata 
d e Lin n e, soi 1 1 e Serra nus eofanatm de Valen c ieu n es. En 1 S63, 
p, 236 du memo ouvrage, il I'aTait plac6 danis le genre £6di- 
mius^Qi Bloeh ; mais en 1865, il a liiisse ce deniier dans lea 
LabriilfB^ type Bodianits bodttiniiif do B1o«1j, soit le Labrun 
rufm de Linn4 J'ai adoptiS ce genre dans ma Synopsis, en 
1868* C'etst nn d^inembrernent du genre tSerranu^ de Curier, 
gronpe des AtSroM^y dont il se distingue principalement par lea 
neuf aigui lions de sa nageoire dorsale, 

Etyfiwlogh-^-wtTf^^ petra ; fUrmr^^^ frons ; a cause de Ten* 
durcissenient da crane enr la partie frontale. 

CartiMireB du genre, — Corps oblong- Narines rapprocb^os, 
plae&s pi'es de Tceil. Pr^operciile den tele sur le bard post 6- 
rleur seulenient ; operenles a trois pointes 6pineuses, Machoire 
inierienre plus avauc<5e quo la siip6rieure. 

Denis, — Lee m^choires ont une ran gee ext^rieures de petites 
dents Bigness, pr6ced€es d'une on deux petites canines. La nift- 
choire sup^rieiire a, derriere cette rangde, nne bando d-asp6ri- 
tee ; mais sur le devant il y a un gronpe de dents en cardes, les 
plus internes tresdongues et g re les, eoncbees et mobiles* La 
niacboire infl5ricure porta derriire la rangee exteme nne band© 
de dents en carder, fines et allongdes, tgalement conchies et mo- 
biles, Le vomer porte on chevron triflngnlaire de petites 
dents, et les palatins un mince cbevron. La langue est lisse. 
Les dents pbarjngiennes sont en voloui'^. 
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Ifageoires.—J). 9, 14; A. 3, 8. La derni^ro 6pine dorsale 
est 6gale k celle qni la pr^c^de. La partie molle de la dorsale a 
presque autant d'^tendue que la partie ^pineuse. Lcs Opines de 
I'anale soyt fortes. La candale est arrondie. La ventrale est rete- 
nue par une membrane axillaire. 

EcaiUea. — La ligne lat^rale est arqn^e. Les eeailles sont 
cilieeB, petites, environ 70 sur une ligne longitudinale ; cellos de 
la jone sont petites. II y en a de tr^-petites sur toute la tfite, 
meme sur le maxillaire, et sur la base des nageoires verticales. 
Un espace anteorbitaire qui conduit aux narines est cependant 
nu. Le surscapulaire ne perce pas en dehors. 

Squdette. — ^Lo cr&ne a pen de largeur en arriere ; I'espace- 
interorbitaire endurci, 6troit, et convexe ; la crete snroccipitale 
tres-basse, et les autres aussi. L'orbite est plac6 sur la partie 
ant^rieure. La fosse paroccipito-mastoi'dienne est profonde; les 
apophyses articulaires pr6frontales sont verticales. Les sous- 
orbitaires sont au nombre de cinq, et de plus il y a un osselet 
caverueuxsolidementeucaiss6dansFapophyse post-orbitaire. Le 
pretympanal a une apophyse laminaire. Les six premieres 
vert^bres abdominales n'ont pas d'apophyses lat6rales, les trois 
derniires paires formant I'anneau. Les premieres n6vrapophyses 
sont robustes, dont les deux demi^res moins longnes. On 
compte 2 6pine8 6pin^vrale8, 8 pleurapophyses, 7 ^piplenrales, 
dont la derni^re est plut6t une 6pin6vrale. Le premier inter- 
n^vral soutient une seule 6pine dorsale. L'os pelvien n'a pas 
d'apophyse ascendante. 

Visceres. — Circonvolntions ordinaires, intestin grele, un pen 
pelotonn^ avant le premier pli ; eoecums m^diocreraent nom- 
broux, longs, fermes. Vessie a6rienne tr^s-solide. 

Siatoire.—Ce sont des poissons de mer, carnivores, de taille 
mediocre ; ceux de Cuba se distinguent par un fond rougedtre 
par8em6detachesbrunes; troistaches brunesle long du dos, de 
chaque c6t6. 

MABOH, IflTl. ; 4 akk. Ltc. NAT. HiaT.» VoT.. X. 
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Genus Enneacentbus. 

Uistorique. — Ce genre a 6t6 6tabli par Mr. Gill, dans les Pro- 
ceed. Acad. Philad., 1865,p. 105, conjointement avec legenre^n- 
neacentrvs^ sur le nombre dee 6pines doreales et de la construc- 
tion du crane; famille des Percidm^ sous-faraille SerraniruB ; 
ayant pour type le SerranuB OuataWbi de Valenciennes, soit la 
vari6t6 rouge du Perca pv/nctvlata de Gmelin. J'ai adopts ce 
genre dans ma Synopsis en 1868. II appartient au menie 
groupe que le genre ant6rieur. 

Etyinologie. — f»»i«, novem ; u,i^tffj aculeus. 

Caracterea du genre. — Ce sont tons les caractires du genre 
Pitromitopon^ sauf ceux du crane, qui diflfere en oe qu'il est 
cannel6 dans I'espace interorbitaire, et toute sa surface lisse, 
corarae Mr. Gill, habile observateur des cranes, I'a deja fait 
reraarquer. Le besoin de traduire au-dehors cette distinction 
anatomique, ra'oblige d'ajouter un caractere tir6 des couleurs : 
c'est, pour Cuba, deux taches noires surcaudales, et une autre, 
de chaque c6t6, sur l'extr6mite de la m&choire inf^rieure. J'ai 
trouv6 dans le type un petit nombre de coecums, d^passant 5, 
et la vessie a^rienne a parois minces. Les moeurs et la taille 
sont ceux des P6trom6topons. 

Genus Menephobus. 

Le genre Menephorua ne differe du genre Enneacentrus de 
Mr. Gill, que par la caudale coupee en croissant, et le 
d6faut de taches noires sur le p6dicule caudal et k I'extr6mit6 
^du menton ; il porte, comme le genre 6tabli par Mr. Gill, des 
points bleus sur le corps. L'importance du premier de ces deux 
caracteres n'a pas 6t^ m^connu du savant classificateur que je 
viens de nommer ; car il I'a fait heureuseraent entrer dans la 
description de ses genres. II est certain que la caudale des 
Trisotropis se presente coup6e carr^ment ; celle des Epinephdi 
est arrondie ; celle des Lufjani est 6chancr6e ; celle des Caran- 
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gid(B est bifurqu6e. Cependant, je n'ignore pas qu'il y a en 
cela de rares exceptions, comme par exeraple cliez mon Triso- 
tropis faHcatua et chez le Epmephdus morio / et je n'aurais pas 
sar ce seul caract^re 6tabli on nouvean genre dans la coupe de 
Mr. Gill, si je n'avais pas 6t6 appuj^ par un trait de coloration 
caract6ristiqae qui se trouve chez les Enneacentri^ et qui man- 
que dans les deux espies du genre que j'6tablis ici. 

Quant au caractere de coloration, il paralt nul an premier 
abord, quand on considere que Porganisation enti^re n'est uul- 
lement cbang^ par la disposition des couleurs; mais d'un 
autre c6t6, on observe que la nature est souvent constante dans 
sa mani^re de peindre les animaux, suivant les gronpes aux- 
quels ils appartiennent. Ainsi, les esp^ces de la race ffline 
ont en g^n6ral le poil fauve, parsem^ de taches arrondies; les 
Colibris, parmi les oiseaux, ont le gosier aussi resplendissant 
que les pierres pr^cieuses ; les Buprestes, parmi les Col^opt^res, 
sont converts d'or ; les Papillons du genre Coliade sont presque 
tons jaunes, et les Pi^rides, blanches ; les Satyres d^robent aux 
herbes des bois montagneux leurs traits cendr^s et incertains. 
Hiibner a ^trang^ment abus^ de ce caractere dans sa classifica- 
tion l^pidopt^rique ; mais il n'en a pas 6t^ moins conduit k faire 
d'heureux rapprochements. Les couleurs souvent n'ara^nent ik 
rien ; mais dans certains gronpes elles semblent devoir faire 
n^cessairement partie des descriptions g^n^riques; ne fut-ce 
qu'au dernier terme. 

Je prends pour type le Enjteaoentrus dvhius de mes 
M^moires. 

Mymologie. — ^^'»», luna ; f •>•», fero. Ce qui r6pond au mot 
latin Lunifer^ la caudale 6tant couple en croissant. 

Genus Centbopbistis. 

Ce genre a ^t^ ^tabli par Cuvier et Valenciennes, en 1829, 
dans I'Histoire des Poissons, III., p. 36, sous le nom de Centnh. 
prUtes. Dans le 2^ volume du E^gne animal, qui est post^ 
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rieur, quoique de la mfime ann^e, il a ^t^ chang^ en Centropris- 
tz8, qui est plus acceptable. 

D'apr^s lea auteurs du genre, ils sont parmi les Perches k 
dorsale unique et a dents en velours, k peu-pres ce que sont les 
Serrans dans la division de dents canines, c'est-Ji-dire, qu'ils 
r^unissent k un opercule ^pineux un pr^opercnle dentel^ en 
scie. Le musean, la m&choire et la membrane des ouies man- 
quent d'^cailles ; mais il y en a sur le crane, sur la joue, et sur 
les pieces opercnlaires. Type : Perca atraria^ L. 

Le type nomm^, a les dents en velours, la langue lisse ; D. 
10, 11 ; A. 3, 7. La caudale est trilob^e ; mais la forme de 
cette nageoire n'entre pas dans les caract^res du genre, tel que 
le pr^sentent Cuv. et Val. 

Le Dr. Giinther, Catal. L, p. 82, indique les dents en velours, 
avec de tres-petites canines aux deux mAchoires. II ajonte 
que les dents du vomer sont sur une plaque triangulaire 
et que les nombres sont : D. 10, 12 (ou moins de 12) ; 
A. 3, 7 (parfois 6). Presque toutes les esp^ces cities dans 
dans cette partie de son catalogue, ont 6t6 plus tard port^ 
par Mr. Gill a un nouveau genre, nommd par lui Ualiperca. 

Etymologie. — xifTftt^ aculeus ; irfitrtU^ serratus. 

Genus Haupebca. 

Hiatoriqm, — Ce genre a 6t6 6tabli par Mr. Gill, dans les 
Proceed. Acad. Philad., 1862, p. 236, parmi les Percidcs, 
sou8-famille/S?rm/i/7iflB/ type, Serranvs hiviUatus, 0. et V., 
S. PhosibeyFoey, Centropristis tabacariu8yC.Y.y&^. II est plac6 
dans la division de " Dorsale enti^re ou presque entiere, caudale 
entire ou simplement 6cliancr6e, corps d^li^, failles mod^- 
re6s (50-75) dents non conchies, machoires ^ales, pr6opercule 
dentel6." Les esp^ces de ce genre ont 6t6 di8tribu6es par Cu- 
vier et Valenciennes parmi les Serrans proprement dits et les 
Centropristes. C'est dans ces demiers qu'elles ont 6t6 plac^es 
par le Dr. Giinther. Klein, Miss. V., p. 60, N«. 4, a plac6 une 
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de DOS esp^ces dans son genre ProchUus^ d6poarvu de dents, 
qnalifi^ de monstrucux par Cuvier et Valenciennes. 

Etymologie. — iA«, mare ; «-#V«»», perche. 

Caracteres du genre, — Corps allong6, tete obtuse en dessus, 
ceil m^iocre, ouvertures nasales rapproch6es et plac^es pr^ de 
Poeil ; pr^opercule dentel6 sur tons ses bords, opercules a trois 
Opines rejet6es en bas; bouche grande, m&choire inf6rieure 
d^passant la sup6rieure. Langue lisse, libre, pointue. Voyez 
ce qui a 6t6 indiqu6 dans la soos-famille des Serranini. 

Dents. — Les m&choires ont un rang ext^rienr de dents poin- 
tues, dont les deux ou trois premieres en haut, une on deux en 
bas, sont plus fortes et peuvent etre eonsid^r^es comme canines ; 
en dedans, il y a en haut une bande de dents en velours, ainsi 
que sur le devant de la machoire infSrieure. Parmi celles de 
devant de la machoire sup^rienre, il y en a une de cliaque c6t6 
longue et forte, couch^e en arriere, et qui parait etre mobile. 
Au milieu du rang externe de la machoire infSrieure, s'61^vent 
environ cinq dents plus longues que les autres et 6cart6es. Les 
dents du vomer sont sur un chevron triangulaire, et celles des 
palatius sur une bande ^troite. 

Nageaires. — D. 10, 12 ; A, 3, 7. La derniere epine dorsale 
est 6gale k I'avant-derniere. La partie molle est i-peu-prfe 
aussi 6tendue que la partie ^pineuse. La caudale est 6chaneree. 
II n'y a pas de lani^res i la pointe des 6pines dorsales. 

EccdUes. — ^Les 6cailles sont au norabre de 60 a 70 le long de 
la ligne lat^rale, laquelle est parall^le au dos. Celles des joues 
sont 6gales ou presque aussi grandes que celles de I'opercule ; 
tantdt il y en a, tantot il n'y en a pas sur I'interopercule, dont le 
limbe est toujours nu ; le crane et tout le museau en est d^pour- 
vu J il y en a a la base des nageoires verticales. 

JSquelette. — Le crane est arrondi en-dessus ; les cretes courtes 
et basses, la suroccipitale rejet^e en arriere ; I'espace interorbi- 
taire ^troit ; une apophyse laminaire au pr^tympanal. Les apo- 
physes lat^rales des vert^bres abdominales commencent a la 5*, 
les trois derni^res paires formant Panneau. La 1« etla2* n6vra- 
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pophyees sont fortes et courbent leor pointe en avant La 1* 
6pine intern6vrale soutient deux rayons de la dorsals; 2 
6pines 6picentrale8, 8 pleurapophyses, 7 ^pipleurales. 

Visceres, — ^L'intestin est mou, les coecams au nombre de 5, 
la vessie a^rienne k parois minces et transparentes. 

Hiatoire. — On en connait plosieurs esp^ces, toates de petite 
taille. 



Gents Diplbctrum. 

Historiqtte. — Ce genre a 6t6 6tabli en 1855, par le Dr. Hol- 
brook, dans son Ichthyology of Sovith Carolina^ p. 32. Type : 
Serrmiua fascicidaria^ Cuv. et Val. II a 6t6 accept^ par 
Mr. Gill, Proceed. Acad. Philad., 1862, pp. 236, 237. 

Caracteres. — II ne diffftre du genre Haliperoa que par le pr6o- 
percule arm6 de deux faisceaux d'dpines divergentes. Le H. hi- 
vittatuB pent servir de transition entre ces deux genres. 

Etymologie. — //«, bis ; w?a!xrff^ plectrum, que Cuvier traduit 
^jperon. 

Genus Mentipbroa. 

Historique, — Ce genre a 6t6 6tabli par Mr. Gill, dans les 
Proceed. Acad. Philad., 1862, p. 286. Type : SerraniM lucio- 
percomvs^ Poey. 

Caract^re9.—\j^ genre Jf^w^jp^^ja parait bien dtabli, quoique 
Pauteur ne I'ait s6par6 des Halipercm que par un menton 
preeminent et le petit nombre de ccecnms (deux senlement). 

L'avancement de la m&choire inf6rieure, chez les naUper- 
ccBy a 4t6 indiquS par moi ; mais ce caract^e n'est pas bien re- 
marquable. U est bien prononc6 chez les MentipercWy ce qui 
leur fait un museau plus pointu ; I'oeil est plus grand. Le 
crftne, au lieu d'dtre arrondi, est plat en dessus. Lepr^orbitaire, 
tr68-d6velopp6, couvre tout le milieu de I'os maxillaire, et touche 
au bord de la l^vre. Ouvertures nasales extremement petites. 
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snrtoat I'ant^rienre, qn'on pent a peine d6convrir avec nne 
forte loupe. Sanf ces diff(6rences, il a lea caract^res (lea HaXi- 
perccs; je ne suis pas certain cependant que I'on trouve der- 
riere lee premieres dents de la machoire sup^rieure, la grosse 
dent qui de chaque c6t4 se couclie en* arriftre. 
Etymologie. — Mentura — Perca. 

Gknus Hypoplbctbcs. 

Eistorique. — Ce genre a ^t^ ^tabli par Mr. Gill, Proc. Acad. 
Philad., 1862, pp. 236, 237 ; type, Pleetroporrm j^uMa 0. et V. 
H y est plac^darfe la famille des PerddcB^ sous-famille Serrani- 
fUB, *' Dorsale enti^re, caudale ^chancr^e, corps oblong, 6cailles 
petites, dents conchies en arriere des canines, pr^opercule ayant 
en dessous des dentelures dirig^es en avant, le dit pr^opercule 
denticul^ -en dessous en forme de scie. D. 10, 14-16. J'ai 
accept^ ce genre dans ma Synopsis, en 1868. 

L'esp^ce cit6e par Mr. Gill est chez Cuvier et Valenciennes 
le type de leur 8* division des PlectroponuB^ laquelle, outre les 
dentelures fines du bord montant du pr4opercule, en montre 
au bord inf^rieur de nombreuses, preeque aussi fines, mais 
dirig^es en avant. 

Etymologie. — cJir*, sub ; ir>f«T^o», plectrum. 

CaractercB du genre. — Corps court, comprim^ ; ceil mediocre, 
haut ; narines rapproch^es, plus pr^s de I'oeil que du bout du 
mnseau. Pr^opercule tinement deiiteM k son bord montant, 
sans ^chancrure, portant sur son bord infSrieur 10 k 12 dente- 
lures dirig^es en avant. Opercule arm^ do trois pointes 
^pineuses. Bouche bien fondue, la machoire inf6rieure d^pas- 
sant la sup6rieure. Langue lisse, Voyez ce qui a 6t6 indiqu6 
dans la sous-famille des Serranini. 

Dents, — II y a aux machoires un rang exteme de petites dents 
coniques, crochues, pr6c6d6es de deux courtes canines. En ar- 
riere, sur la m&choire supSrieure, il y a un rang de dents plus 
minces, plus nombreuses sur le devant, et qui paraissent cou- 
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ch^es et mobiles. A la m&choire inf^rieure lea dents conchies 
ne 86 tronvent que sur le devant. Les dents du vomer sont sur 
une plaque triangulaire. 

Nageoires, — D. 10, 15 ; A. 3, 7. La derniere 6pine dorsale 
est aussi longue que Pavant derni^ro ; l'6tendue de la partie moUe 
^ale, k peu pr^, celle de la partie 6pineu8e ; les Opines anales 
sont fortes ; la caudale est ^haner6e. II n'y a pas de la- 
ni^res merabraneuses k I'extr6rait6 des 6pines dorsales. 

Ecaillea. — I-ies ^cailles sont fortement cili6es, aussi longnes 
que Lantes, adh6*entes, plus fortes sur les joues que sur les 
deux pieces post6rieures operculaires ; les plus grandes du tronc 
se trouvent sur les flancs, pres de la peetorale > celles de la gorge 
sont petitcs ; il y en a aux tempes, mais non pas sur le cr&ne, 
I'interopercule, le lirabe pr^perculaire, ni le bout du museau, 
inclus le maxillaire et le dentaire. II n'y en a pas k la mem- 
brane des ouies. De ti ^s-petites ^cailles s'^tendent sur la base des 
nageoires verticales ; il n'y en a pas sur la base des pectorales. 

Sqtcelette. — Le erfine est arrondi k son sommet, I'espace inter- 
orbitaire mediocre, I'orbite plus rapprocli6 de I'extrdmit^ ant6- 
rieure ; la crete suroccipitale basse et rejet6e en arriere ; la 
masto'ldienne tr^s-basse; le nasal bas. Les cinq premieres 
vertebres abdorainales manquent d'apophyses lat^rales ; les trois 
denii^res paires forment Tauneau. Les premieres n^vrapopliyses 
sont plus fortes et plus courtes que les autres. L'appareil 
des c6tes se compose de 2 6pin6vrales, 8 pleurapophyses, 6 ^pi- 
pleurales. Le I®' intern^vral soutient deux 6pines dorsales. 
Le coracoidien est tr^-6chancr^ vers le bas. L'os pelvien n'a 
pas d'apoi)hyse ascendante. 

Visceres. — L'intestin fait les circonvolutions ordinaires ; ap- 
pendices pyloriques au nombre de h ; vessie natatoire a parois 
minces, quoique opaques ; v6sicule du fiel allong6. 

Eistoire. — Ce genre paralt tr^-naturel. Les especes qui le 
-composent sont assez nombreuses, et de petite taille: environ 5 
pouces. 
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Gbnus Gonioplbotrtjb. 

Mistoriqu^. — Ce genre a 6t6 ^tabli par Mr. Gill, Proceed. 
Acad. Philad., 1862, pp. 236, 237, parnii les Percidw^ sous- 
famille JSerraninWy dans la division de ^^ Dorsale enti^re, caudale 
entiere, corps oblong, failles petites, dents couchSes en arri^re 
des canines, preopercule portant i son angle nne dent plec- 
troidale dirig^e en avant : D. 8. Type : Pleetrqpoma hispd- 
nwri^ C. V. Je I'ai adopt6 dans ma Synopsis, en 1868. 

L'esp^ce cit^e par Mr. Gill est le type du 2* groupe de 
Plectropoma de Guvier et Valenciennes, distingu6 par le bord 
montant du pr6opercule dentele, n' ayant au bord infSrieur 
qu'nn petit nombre de dentelnres. Les especes renfeim^es dans 
eette division ne forment pas un groupe naturel, comme le d6- 
inontrent le PL chloropterum^ le Stcsuki^ le Serratumy lo nigro- 
Tvhrv/m^ types aujourd'hui de nouveaux genres. 

Etynujlogie. — y#»i«, angulus ; irA^»T^*», plectrum. 

Caracieres du genre. — Corps court, ceil m6diocre, plac6 haut ; 
prfopercule finement dentel6 k son bord montant, pourvu en des- 
sous d'une forte 6pine partant de Tangle et se dirigeant en 
avant ; opercule k trois pointes, celle du milieu extrdmement 
longue et tbrte. 

DenU, — Les dents des m&choires sont en cardes ; il y en asur 
le devant quelques-unes un pen plus longues, conchies et pro- 
bablement mobiles ; une seule canine en haut, forte ; deux en 
bas longues et fortes, au milieu de la m&choire. Les dents du 
vomer sur une plaque triangulaire ; les palatines sur une bande 
^troite. 

Nageovres. — D. 8, 13 ; A. 3, 7. Les rayons 6pineux de la 
dorsale sont assez courts et forts, le dernier plus court qne celni 
qui le pr^cMe ; la partie moUe a peu d'6tendu6 relativement k la 
portion ^pineuse. Les 6pines anales sont trfts-fortes. La pec- 
torale est plutdt arrondie que pointue. Ventrale retenue par 
une membrane axillaire. 

EcaiUes. — Les ^cailles sont cilices. La ligne lat6rale se re- 
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l^ve et ne suit pas la direction parallels an dos. II j a des 
^cailles sur toutes les pieces operculaires ; celles des joues sont 
petites ; il n'y en a pas sur le cr&ne, qui est &pre, ni sur le devant 
du museau ; elles montent sur les nageoires m^dianes josqu'anx 
deux tiers de leur hauteur ; il y en a noeme quelqnes-unes sur la 
membrane ^pineuse de la dorsale. L'os surscapulaire envoit au 
dehors sa lame plate. 

Squelette. — ^Malgrd la grande diflfiSrence que pr6sente, an pre- 
mier aspect, ce genre compart avec les Hypoplectriy Pexamen 
du cr&ne r^v^le entre eux une grande affinitd Ainsi il est ar- 
rondi en dessns, la crete suroccipitale est an-dessous du niveau 
frontal ; les autres crStes sont basses ; la distance interorbitaire 
mediocre; mais le nasal n'est pas bas. JPignore si le labial 
existe. Les apophyses lat^rales des vert^bres abdominales se 
montrent4commencer dela 7% les troisderni^respairesformant 
I'anneau. La 1* n6vrapophyse chevauche ; les trois qui suivent 
sont fortes et rejetfies en arri^re, les quatre autres sont courtes ; 
celles qui suivent sont normales. Je ne crois pas qu'il y ait 
entire les chairs de fausses Opines intem^vrales. 

Visceres. — L'intestin est ^troit, et fait les circon volutions 
ordinaires. J'ai compt4 8 appendices pyloriques, courts et 
fermes. J'ai trouv6 des crustac^s dans son estomac. 

Observations. — Si I'on n'avait 6gard qu'a Pepine sous-pr6- 
operculaire, on placerait ce genre 4 cdt^ du genre Prospinus; 
mais le nombre des Opines dorsales et la forme du crine rap- 
proche ce dernier des EpinepheU ; tandis que le genre Gonio- 
jpUct/rus se rapproche davantage des Hypoplecl/ri. 



SUBFAMILIA II. — LUTJANINI. 

Une seule dorsale, la partie ^pineuse presque entierement 
log^e dans un sillon du dos. Pr^opercule dentel^ ; opercule 
sans Opines ou n'en portant qu'une plate. Machoire in- 
fSrieure pen avanc^e. Un rang de dents ext^rieures, solides 
et plus fort«8 que les int^rieures, qui plus ou moins les 
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accompagnent ; des canines snr le devant des machoires. 
Le premier sous-orbitaire, tres-d^velopp^, recouvre en partie 
I'extr^mit^ post^rieure du maxillaire. Pectorale pointue; 
dernier rayon de la ventrale attach^ A I'ahdomen par nne mem- 
brane axillaire. H n'y pas de lambeau cntan^ ^cailleux an- 
dessTis de Paxille pectorale. Mais il y a tonjonrs nn lobule 
^caillenx an-dessuB de la base de la ventrale. La candale est 
^hancr^ on bifurqn^. Les ^cailles sont grandes on m^diocres. 
Le limbe pr^orpercnlaire est nn; I'os snrscapulaire perce en 
dehors. Le post-frontal n'a pas d'os cavemenx solidement 
encaiss^ dans Tapophyse post-orbitaire. Qnand I'os existe, il 
y est* l&chement encaiss^. La fosse paroccipito-mastoidienne 
est onverte et se continue jnsq'an frontal. II n'y a pas d'os 
labial. H y a dans les chairs, au-devant de la dorsale^ trois 
fansses Opines intem^vrales. 

On voit que c'est k juste titre que Mr. Gill a form^ cette 
Bous-famille, qui se distingue assez nettement de I'ant^rieure ; 
en meme temps qu'elle se rapproche de la fsmiille des Sparaidm. 
Voyez U-dessus ce qu'en dit Mr. Gill, Proced. Acad. Philad., 
1862, p. 446, d'apr^s les vues de Mr. Troschel. Le genre 
Lutjomus est le type normal de cette coupe : c'est le genre 
Mesoprion de Cuvier. 

Yoici les genres compris dans cette sous-famillo : — 

1. OcyuruB. — Species : chrysiMrus^ Bl. — aimyoiMatus^ Ag. — 
amliguvs^ Poey. — li^andidesy Poey. 

2. RhcmbopUtes. — Species : degaiiSy Poey. 

3. Luij(muB. — Species: Ciaww*, Bl. — Jocu^ Cuv. — CabaUerote^ 
Bl. — Cuheray Poey. — BucoameHa^ Cuv. — Avlrietiy Dem. — 
OJanoOy Voej-—^ofwidvSy Poey — Ccmpechianua^ Poey — (ma- 
lisy Cuv. — rosoGeuSyVoQj. 

4. Tropidinius. — Species : AmiUo^ Poey. 

5. Platymius. — Species: i^oroa?, Poey. 

6. Etdia. — Species : octdattcSy Val. 

7. Veriliis. — Species : sordiduSy Poey. 
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Genus Ooyubus. 

Historique. — Genre ^tabli par Mr. Gill, Proceed. Acad. 
Philad., 1862, pp. 236, 237, oi il en donne les caract^res suivants, 
servant k le distinguer des autres genres de Cuba : " Famille 
des Percidm^ sous-famille LutjanincBj caudale bifurqu^e a 
lobes trfe-aigus." Le type cit^ est le Mesoprion chrysurv^ do 
Cuvier et Valenciennes. 

Etymologie, — #{*»<, celer ; */f i, cauda. 

Cardcieres du genre. — Le genre Ocyurus^ consid^r^ dans 
son type, pr^sente les caract^res qui suivent: Corps ^l^gam- 
ineut oblong. Opercule sans Opines. Narines ^cart4es,*a-peu- 
pr^ k ^gale distance de I'oeil que du bout du museau. Bouche 
petite, la m&choire inf(£rieure d^passant un pen la sup^rieure. 
Langue &pre. 

DenU. — ^Les machoires portent une rang^e de petites dents 
. aigues, ^cart^, sans canines remarqnables ; derri^re cette 
rang^e il y a en haut une bande d'asp^rit^, ainsi qu'en bas 
sur la partie ant^rieure seulement ; il y a des asp^rit^s aux pa- 
latins et au vomer ; ce dernier en pr^sente une plaque rliom- 
boidalo ; les os pharyngiens ont des dents en fin velours. Le 
premier arc des branchies porte de longues r&telures. 

Ndgeoires, — ^D. 10, 13; A. 3, 9. L'^tendue de la partie 
molle de la dorsale est un pen moindre que celle de la partie 
^pineuse. Caudale bifnrqu^e, a lobes tr^s-aigus, port^e sur un 
p^doncule 6troit. 

Ecaille%, — ^Elles sont assez grandes, environ 55 le long do la 
ligne latiirale, qui est parall^le au dos ; il y en a aux tempes, 
aux joues, et sur I'appareil operculaire, sauf le limbo du pr^oper- 
cule ; le reste de la tete en est d^pourvu. 

SqudeUe. — ^Le crane, vu en dessus, est large ; Pespace inter- 
orbitaire assez grand et enfonc^; la crete suroccipitale tr^- 
haute, et se continuant avec la cr6te frontale jusqu'a I'articula- 
tion du nasal. Les apophyses lat^rales des vertebres abdomi- 
nales commencent k la 6* vert^bre. Le 1^ intern^ vral ne soutient 
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qu'une seule 6pine. L'appareil des cdtes se compose de 2 
^pin^vrales, 8 plearapophyses, 6 ^pipleurales. 

Vtsch*€s. — Circon volutions ordin aires ; coecnms an nombrede 
5 ; vessie a^rienne longne, opaque, argent^e. 



Genus Ehomboplites. 

Historique, — Ce genre a ^t^ ^tabli par Mr. Gill, dans les 
Proceed. Acad. Philad., 1862, pp. 236, 237 ; type : CmtroprisHs 
aurarubensy Cuv. et Val. II y est mis dans la famille des Per- 
cidcBy sous-famille ZutjanincBy caudale ^cbaner^e, dents vom^- 
riennes sur une plaque rhombo'idale. Je Pai adopts dans ma 
Synopsis, en 1868. 

Etymdogie. — ^'i^««, rhombus ; iVAin«, aimatura. 

Caracterea du genre, — Corps oblong, elegant; ceil grand, 
pen ^levd ; narines rapproch^es, aussi ^loign^es de Pceil que 
de I'extr^mit^ du museau ; pr^opercule finement dentel^ a sa 
branche montante, bien dent^ a Tangle et sur la branche inf<^- 
rieure ; opercule k une seule pointe ^pinense, plate. Bouche 
petite, macboire inf^rieure d^passant la sup^rieure. Langue 
&pre. 

Dents. — Les m&choires pr^sentent exterieurement une rang^e 
de dents aigues, ^cart^es, plus grandes d'avant en arriere, 
mais sans canines prononc^es. La rang^e d'en haut est accom- 
pagn^ int^rieurement d^une bande de dents en cardes fines ; 
tandis que celle d'en bas n'en a que sur la partie ant^rieure. 
Dents vom^riennes sur une plaque rhomboidale ; celles des pa- 
latins sur une large plaque. Pharynx a dents en velours. Pre- 
mier arc des branchies k longues r&telures. 

Nageoires. — D. 12, 11 ; A. 3, 8. La partie moUe de la dorsale 
est d'une ^tendue beaucoup plus courte que celle de la partie 
^pineuse. Gaudale bien ^hancr^e. 

EcaiUes. -EUes sont cilices, de grandeur mediocre, environ 60 
le long de la ligne lat^rale, qui est parall^le au dos. La tete en 
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montre jasqn'aox tempes ; la joue en est converte, aussi grandes 
qu'a I'opercule ; il y en a a I'interopercule, mais pas an Hmbe 
pr^operculaire. Le reste de la tete en est d^pourvu. Le sur- 
scapulaire laisse voir son bord post^rieur en dehors. 

Squbdette. — Le cr&ne, vu en dessus, est aplati, le diam^tre 
post^rieur grand, ainsi que Fespace interorbitaire. La crete sur- 
occipitale est haute, se continuant avec la frontale ; les antres 
sont basses. Une large perforation basilaire conduit aux fosses 
sous-cranienned. L'orbite occupe un espace plus pr^ de Textr^- 
mit4 ant^rieure que de la post^rieure. Sous-orbitaires an nom- 
bre de quatre. Pr^tympanal portant une apophyse laminaire. 
Les apophyses lat^rales de Pabdomen commencent k la 5* ver- 
t^bre. II y a de chaque c6t^ 2 ^pin^vrales, 8 pleurapophyses, 6 
^pin^vrales. La 1* 6pine internevrale supporte deux rayons 
6pineux. L'os pelvien n'a pas d'apophyse ascendante. 

Viscerea. — Circonvolutions ordinaires. CoBcums, 5. 

Ohservations. — On voit que ce qui distingue principalement 
ce genre de celui que Mr. Gill nomme Lu^anvs^ c'est le nombre 
12 des Opines dorsales ; car la plaque rhoraboidale du vomer est 
un caract^re commun a plusieurs Lutjans. J'ai pris pour type, 
quant aux caract^res du genre, le Bh. degans de Ttle de 
Cuba. 

Hiatoire. — Moeurs carnivores ; taille mediocre. 



Genus Lutjanus. 

Historique. — Ce genre a ^t^ ^tabli par Bloch en 1797, dans 
son Ichthyologie, Pars 7, p. 324, sous les caract^res suivants: 
" tdte nue ant^rieurement ; pr^opercule denteW, opercule sans 
Opines ; museau aigu.'' II a pour premiere espace son ZtUia- 
mM LvManvs du Japon, qui est le Mesoprian LaiQwavs de 
Cuvier, dont les nombres sont : D. 10, 13 ; A. 3, 8. 

Cuvier, en 1817,avait adopts ce genre ; mais il I'a abandonn^ 
en 1828, et I'a remplaci par celui de Miaoprion^ parce qu'il est 
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m(M dans Bloch k des espiceB d'antres families, soit Sd^naides^ 
8oit Lalraideay et k des Serrans du groupe des Morons. Si cette 
raison pouvait etre admise, il faudrait supprimer bien d'autres 
genres. 

Mr. Gill, croyant sans doute que le poids d^un grand nom 
ne saurait nnire k la priority, a r^tabli le genre de Bloch dans 
les Proceed. Acad. Philad., 1862, pp. 236, 237, comme syno- 
nyme de Mesoprion^ Cuv. Mr. Demarest I'avait ddji accept6 ; 
et avant lui, Lac^p^de, en ajoutant le caractere de '^ une seule 
nageoire dorsale." Mr. Gill loi assigne : " LuljanincBj caudal 
emarginated, profile straight ; occiput crested." Son type est 
le Mesojmon griseuSy Cuv., qui est le m6me que le Lu^amus 
Caads. 

Le Dr. Gunther a conserve le nom de Cuvier. Je crois avec 
Mr. Gill que le genre DiacopCy Cuv., soit Genyroge de Cantor, 
doit 6tre confondu avec les Lutfoni. 

My?nologie. — ^Du mot Lutjangy que Bloch avait cru du 
Japon, et qui est malais, selon Cuvier. Bloch ^crit en latin 
Lntiamis. 

Caracteres du genre. — Voici comment je pr^nte les carac- 
t^res du genre LutjanuSy prenant pour type le Mesoprioti 
Caxisy n'ayant pas en mon pouvoir le type cit^ par Bloch. 

Corps oblong, un pen ^lev^; museau aigu; m&choire 
infiirieure un pen moins avanc^ que la sup^rieure ; opercnle 
finissant en angle mousse et non-4pineux ; pr^opercule presque 
pas dentel^ en dessons. Langue tantdt lisse, tantdt &pre. 

Dents. — La machoirfe sup^rieure a une rang^e exteme de 
dents aigues, ^rt^es, les dernieres plus petites ; elle est prd- 
c^d^ de deux canines tres-longues ; en dedans il y a une large 
bande d'asp^rit^s. La m&choire infdrieure n^a pas de canines 
remarquables, mais seulement une rang^e exteme de dents 
aigues, plus longues que celles d'en haut, et les dernieres plus 
petites ; en dedans il n'y a qu'une plaque ^troite d'asp^rit^ sur 
le devant. Les dents du vomer sont tantdt sur un simple 
chevron triangulaire, tantdt sur une plaque rhomboi'dale qui se 
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prolongs en arriere en angle tr^s-aign. Les dents pharyngi- 
ennes infi^rieures sont en velours ; mais le bord interne en porte 
line rang^e de plus grosses et crochues, ainsi que les os 
sup^rieurs. Le premier arc des branchies a de longues 
r&telures. 

Nageoirea, — ^D. 10, 14 ; A. 3, 8. La caiidale est 4cliancr<Se, 
mais nott pas profond^raent. 

EcaiUes. — EUes sont cilices, de 45 a 50 sur une ligne lougi- 
tudinala II y en a aux pieces operculaires, anx tempes, aux 
joues ; mais non pas sur le crane, sur le museau, ni sur le limbe 
du pr^opercule. 11 y en a sur la base des nageoires verticales, 
partie molle ; mais non pas sur la base des nageoires paires. 
EUes sont d'^gale grandeur sur la joue et sur I'opercule. 

Squelette, — ^Le cmne est ^troit en arrifere. La cr6te surocci- 
pitale plus ou moins ^lev^e; I'oeii plac^ au milieu de la 
longueur cranienne ; I'espace interorbitaire ^troit; le trou qui 
livre passage au nerf trijumeau est presque marginal. L'ap- 
pareil sous-orbitai re porte en tout cinq ps, dont le dernier par^t 
articuW sur I'apophyse postorbitaire, mais tres-lachement. II y 
a 2 Opines ^pin^vrales, 8 pleurapophyses, 7 ^pipleurales. Le 
1*' intem^vral porte deux Opines du dos. 

Visceres. — ^L'intestin fait les circon volutions ordinaires. La 
vessie a^rienne est ordinairement solide ; quand ses parois sont 
minces, elles ne sont pas transparentes. J^a v^icule du fiel est 
longue et ^troite. Les coecums, au nombre de 5, mous et 
courts. 

Observations. — Ce genre admet quolques subdivisions : ainsi 
les esp^ces nomm^es CaxiSy Joeu^ etc., ont de longues canines & 
la m&choire sup^rieure, et de grosses dents h, rinf(^rieure ; en 
m6me temps que les rayons mous des nageoires m^dianes sont 
plats, tres-divis^ et contigus. D'autres ont les dents moins 
remarquables, surtout le LuijanuB Ojanco^ et les rayons mous 
peu divis^s. II y a encore des diflGSrences h, I'^gard de la 
convexity otocranienne. 
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Genus Tbopidinius. 

Uistorique.—Ce genre a ^t^ ^tabli par Mr. Gill, qui n'en a 
pas encore fait connaitre lea caracteres. Je Pai adopts dans 
ma Synopsis en 1868, d'apr^ les renseignements raanuscrits de 
I'auteur, savoir : " Distinguished by the elevated occipital crest; 
strengthened by a subvertical rib behind, and the simple paroc- 
cipital process." Type : T. AmUlo, Poey. 
Etymologie. — rp«T/$, carina; UUf^ nucula. 
Caracteres du genre. — Corps oblong. Narines rapprochees 
pins pr6s de Toeil que de Textr^mit^ du rauseau ; une seule 
^pine h, I'opercule ; pr^opercule finement denteW h, la branche 
montante et i, I'angle, sinueux en dessous ; bouche m^diocre- 
ment fendue, m^choire infi^rieure un peu avanc^e. Langue 
lisse. 

Dents, — ^Les dents des machoires sont courtes et pointues 
sur un rang externe ; pr^c^d^es de deux canines en haut et 
trois en bas. Int^rieurement, il y a en haut une bande en 
velours ras, ainsi qu'en bas ; mais ici il n'y en a que sur la 
partie ant^rieure. Celles du vomer sont sur un simple chevron 
transversal, et aux palatins sur une seule ligne. Les os 
pharyngiens out des dents en velours en bas, en cardes lines 
en haut. Le premier aris^orte de longues r&telures. 

Nageoires. — D. 10, 10 ; A. 3, 8. La caudale est ^chancriSq ; 
la ventrale n'a pas de lobe ^cailleux au dessus de sa base. 

EcaiUes. — ^Environ 60 sur la ligne lat^rale, qui suit la 
courbure du dos ; il y en a sur la joue, mais non pas sur le 
limbe du pr^opercule ; les autres pieces operculaires en sont 
pourvues ; on en voit un groupe aux tempes : le reste de la t6te 
est nu. Les nageoires verticales ant^rieures n'en ont pas. 

Squelette. — ^Le crane est m^diocrement ^largi en arri^re et 
sur I'espace interorbitaire ; la cr6te suroccipitale commence 
vers le milieu de I'orbite ; elle est haute, tronqu^e en arri^re ; 
les deux autres sont basses. La convexity otocranienne ne se 
montre pas en dehors. L'opercule est arrondi et ^chancr^ 

MAECH, isn. 5 Aim. LYa Nat. Hist., vol. x 
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vers le haut, son ^pine iiniqne renforc^ int^rienrement* 
Cinq sons-orbitaires ; pr^tympanal sans apophyse laminaire. 
Les apophyses lat^rales abdominales comraencent k la 5* 
vertebre, les trois demieres paires formant I'anneau. Les 
quatre premieres ndvrapopbyses sent assez fortes. Le I*' 
internevral supporte deux Opines du dos. L^os pelvien n'a pas 
d'apophyse interne ascendaute. 

Vieceree. — Coecnms, 5. 

Ohservattone. — ^Le nombre des rayons de la dorsale, et la 
base nne de cette nageoire, ainsi que de I'anale, distingaent 
principalement ce genre des Zut^arii, L^^aille ventrale sur- 
axillaire manque. L'opercule et le pr^tympanal offi*ent encore 
des difiRSrcnces. 

Gents PLATrmnrs. 

Ce genre a ^t^ ^tabli par Mr. Gill, en 1862, dans les Proceed. 
Acad. Philad., pp. 236, 237, dans la sons-famiUe des Lu^cmiruB ; 
ayant "la caudale ^chancr^, les dents du vomer sur une 
plaque triangulaire, le profil bossu, I'occiput plat." Type : le 
Mesoprion vorax^ Poey. II rentre dans le genre Antftias de 
Bloch, on Serrane harhiers de Cuvier et Valenciennes. Mr. 
Gill a cependant d^montr^ dans son article sur le genre MeliSj 
Proceed. Acad. Philad., 1862, p. 447, que sa plus grande 
affinity est avec les Lutjans, on Mesoprions de Cuvier. Je Pai 
adopts dans ma Synopsis, en 1868. 

Mymologie. — wktmn^ latus ; iw«f, nncula. 

Caracteree du genre. — ^Malgri la dorsale sans ^chancrure, 
qui distingue ce genre, il est tellement rapproch^ du genre 
Melisy que je crois devoir le d^crire par simple comparaison 
(voyez ci-dessous). II a les caracteres de ce dernier, savoir, la 
mfeme colonne vert^brale, les mfimes pieces operculaires, I'oeil 
grand, la bouche bien fendue, le dentaire avanc6, la caudale 
bifurqu^e, les 6cailles manquant an-dessus et au-devant de la 
tSte, ainsi qu^aux nageoires, sauf le long des rayons de la 
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caudale. D s'en distingue par la dorsale enti^re et par leB 
details qui BoiveDt. Le corps est oblong, sans €tre ^lanc4 ; 
tron9on de la queue plus court, lobes moins in^anx ; le museau 
plus bomb^; I'oeil plus petit, le dentaire moins avanc^; le 
maxillaire et le dentaire sans ^cailles; le pr^opercule plus 
dentel4 h, Tangle et en-dessous ; la partie moUe de la dorsale 
plus ^tendue ; les Opines anales plus fortes ; le dernier rayon 
mon de cette nageoire non-divis^ ; les ^cailles plus petites, 60 
anr une ligne longitudinale ; celles de la caudale plus nom- 
breusea. 

Les dents des m&choires offrent quelques diffiirences : je led 
d^cris minutieusement ici. En haut, il y a d'abord deux ou 
trois canines, puis vient la rang^e exteme de dents pointues, 
au nombre i-peu-pr^ de 12, et quelques-unes plus petites ; dans 
Pint^rieur il y en a une bande en velours ras, plus large sur le 
devant, oil les plus int^rieures sont les plus longues. En bas, il 
y a d'abord 5 iL 6 dents en crochets, plus petites que les canines 
d^en haut, et elles vont en augmentant de la premiere ik la 
derni^re; iium^diateiuent apr^ vient larang^e de dents externes, 
plus petites et plus nombreuses que celles d'en haut. Dans 
Fint^rieur, le devant seulement est pourvu d'une bande de dents 
en cardes fines, dont les plus int^rieures sont les plus longues, 
mais non pas mobiles. 

Le cr&ne est construit sur le m6me module que celui de 
VEteUs; il en diflSre cependant par un frontal plus prolong^, et 
les deux cr&tes lat^rales plus basses, ce qui d^tache un pen plus 
la crfite suroccipitale. 



Genus Etelk. 

HisUyrique. — Oe genre a it& ^tabli en 1828, par Cuvier et 
Yalenciennes, Poiss. II., p. 127, famille des Percoides ; " ayaut 
tons les caracteres des Perches proprement dites, sauf une 
rang^ exteme de dents en crochets, et se distinguant du genre 
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Ludoperca par les palatins tout en velours et par ses opercules 
pourvus de deux pointes." Le type est le E, carhuncvlua^ C. V. 
. C'est un d^raembrement du genre Anthias de Bloch, 
qui peu-Jl-peu se trouvera r^duit a une seule esp^ce, le Labrus 
Anthias^ L., Anthias sacer^ Bl., dont Kafinesque a fait le genre 
Aylojpon : cette esp^ce a des particularltes remarquables aux 
dents des machoires et au pieces operculaires ; et surtout aux 
vertebres, qui sont 10-16. 

Swainson, en 1839, Nat. Hist, of Fishes, etc., II., pp. 168, 202, 
le pr^sente sous le nom de Eteles^ en ajoutant le caract^re de 
" caudale k lobes in^gaux." II ^tablit en mSme temps le genre 
Elastoma^ qui en differe, selon lui, par les lobes ^gaux et la 
nageoire dorsale profond^ment ^chancr^e, sa partie ^pineuse 
plus ^tendue que la post^rieure, I'oeil tr^s-grand ; type, Serror 
nits ooulatus, C. V. On voit que les illustres auteurs de 
I'Histoire g^n^rale et particuli&re des Poissons n'ont pas connu 
la grande afSnit^ qui existe entre le carhmcidus et le ooulatits / 
ni Swainson non plus. Le Dr. Gunther a suivi I'exemple de 
Cuvier et Valenciennes. Mr. Gill a d^raontr^ que ces deux 
esp^ces appartiennent au mSine genre. Le nom de Swainson 
doit done passer h la synonymic. 

II en est de mfime du genre Ilesperanthias de Lowe, Fishes 
of Madeira, 1843, puisqu'il prend pour type le 8, ocvlatuSj 
ainsi que Swainson. C'est encore le genre Macrops'j ^tabli par 
Mr. Oh. Dura^ril en 1856, Ichth. analyt., p. 279. 

H faut consulter sur ce sujet et sur les caracteres d^taill^ du 
genre un bon article de Mr. Gill, ins^r6 dans les Proceed. 
Acad. Philad., 1862, p. 447, sous le titre de ** On the Synonymy 
and Systematic Position of the Genus Etdis of Cuvier and 
Valenciennes." 

Efymologie. — ^Nom propre d'un poisson dans Aristote. 

Caracteres du genre. — J'ai profit^ du travail de Mr. Gill . j'y 
ai ajout^ quelques autres particularit^s, principalement celles 
qui out 4t^ prises sur le squelette. 
. Corps oblong, elanc^ ; raciae de la queue longue. Dorsale 



Digitized by LjOOQIC 



de la Faune de Cuba. 69 

uniqao, presqne double a cause de son ^chaucrure profonde ; 
I'espace entre les yeux plan, ainsi que I'oeciput; museau court, 
bouche grande ; ceil tr^-grand ; narines rapproch^es, boaucoup 
plus pres de I'ceil que de Pextr^mit^ du museau ; le pr^opercule 
n'a pas d'^chancrure ; son bord montant est finement pectin^, 
Tangle et le dessous sont denticul^s; I'opercule est arm4 d'une 
pointe assez forte, I'inferieure n'^xistaut pas, la sup^rieure tres- 
plate ; raaxillaire terminant sous le tiers post^rieur de Poeil ; 
m&choire in£Srienre plus avanc^e que la sup^rieure; langue 
lisse. 

Dents. — Les mSchoires ont une rang^e ext^rieure de dents 
en crochets, petites, ^cart^es, les premieres d'en haut un pen 
plus fortes; parmi celles-ci on remarque une canine pen 
d^velopp^e en haut, et une plus petite en bas. A I'int^rieur, 
la m&choire sup^rieure porte une bande de dents en velours 
ras ; et I'inf^rieure aussi, mais sur le devant seulement. II y a 
des dents en velours au vomer, sur un chevron angulaire ; aux 
palatins, sur une bande ^troite, ainsi qu'aux pharyngiens. De 
longnes rdtelures au premier arceau des branchies. 

Nageovre%, — D. 10, 11 ; A. 3, 8. La partie molle de 
la dorsale a peu d'^tendue. L'anale a les Opines faibles. 
Caudale bifurqn^e, lobes aigus, le sup^rieur plus prolong^ que 
rinfi^rieur. Le dernier rayon mou de la dorsale n'est pas 
divis^; il se prolonge en filament, ainsi que le dernier de 
Panale; maiscelui-ci est divis^. II n'y a pas de lobe ^cailleux 
au-dessus de la base des ventrales. 

JEcaiUes. — Les ^cailles sont cilices, au nombre de 50 sur une 
ligne longitudinale ; la ligne lat^rale suit la conrbure du dos. 
II y a des ^cailles aux joues, aux tempes, au maxillaire, au 
dentaire ; mais non pas sur le pr^orbitaire, qui est stri^, ni sur 
la t6te, ni sur le limbe du pr^opercule. II n'y en a pas non 
plus aux nageoires, sauf k la base de la caudale. 

Squelette. — Le crfine est-tr^s large et plat entre les deux 
orbites, et le bord orbitaire bien stri4 en travers. L'obU occupe 
le milieu du crfine. La cr6te suroccipital^ saJis 6tre trop' 
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basse, ne s'avance pas sur le front : il y a nn trait ^lev^ en 
travera ]k oil commencent les crates. Le basilaire est perc^ 
d'une grande fente. qui conduit aux fosses sous-craniennes, 
lesquelles sont tr^-amples. II j a cinq os dans Pappareil sous- 
orbitaire. L'apophyse laminaire du pr^tympanal est tr^ 
petite. Les apopliyses lat^rales abdominales ne commencent 4 
se bien prononcer qa'a la 4* on 5® vert&bre ; les trois demi^res 
paires ferment I'annean. Les premieres n^vrapophyses sont 
basses et un pen robustes sur les premieres vert^bres qui 
suivent. L'appareil des c6tes compte de chaque c6t4 2 
ipin^vrales, 8 pleurapophyses, 7 ^pipleurales. La 1* ^pine 
intern^vrale supporte deux rayous ^pineux du dos. L'os 
pelvien a une apopbyse interne ascendante. 

Observations. — Ce genre ne contient aujourd'hui que trois 
especes, qui peut-€tre n'en font qu'une; la premiere est 
Atlantique, region intertropicale ; la seconde est du Japon, la 
troisiome, de Tile de Bourbon. Malgr^ I'^chancrure de la 
dorsale, les afSnit^ sont plutdt avec les Luljcmini qu'avec les 
PerddcBj comme Mr. Gill I'a d^montr^. Le genre Pla- 
tymius sert d'interm^diaire. 



Genus Verilus. 

Historiqxie. — Ce genre a ^t^ ^tabli par moi en 1860, dans 
mes Memorids sdbre la Hisioria natural de la tela de Cuha^ II., 
p. 126, tab. 12, f. 6, famille. des Percoides, voisin du genre 
.fiiJ^Zw, mais s'en distinguant quant h, la dentition. Type: F. 
Sordidtcs, Poey. Mr. Gill le cita dans les Proceed. Acad. 
Philad., d'abord dans la sous-famiUe des SerranincBj 1862, p. 
236, indiquant avec doute 6 rayons aux branchies, pour le 
distinguer du genre Elastoma (le Verilvs a 7 rayons) ; mais 
aprte son article sur le genre Etelis^ 1862, p. 445, il est certain 
quMl le consid^re aujourd'hui comme appartenant k la sous- 
famiUe des Zut^antnm, 
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Etymologie: — Du mot espagnol verU^ qui signifie haut-fond 
coup^ h, pic. 

Caracterea du genre. — Je renvoie an genre Etelis^ pour avoir 
par comparaison la description du genre actuel. II lui 
ressemble probablement par I'aplatissement de la partie 
supdrieure de la tfite ; il a, comme lui, le museau court, Pceil 
grand, la bouche grande, la mfichoire intl^rieure avanc^e, la 
langue lisse, les m^mes dents du vomer et des palatins, le 
mSme prdopercule, I'opercule portant deux Opines plates, le 
sillon dorsal, la nageoire dorsale aussi profond^ment ^chancr^e 
etsousle mfime nombre 10, 11; les Opines anales faibles, la 
caudale bifurqu^e, la pectorale pointue, le maxillaire ^cailleux, 
r^caille surscapulaire. 

II en differe pai' un corps oblong moins allong^, par I'anale 3, 
7, P. 15 ; lobes de la caudale ^gaux et moins prolong^s, dernier 
rayon des nageoires verticales divis^ et non-filamenteux ; 45 
^cailles sur une ligne longitudinale ; j'ignore s'il en a an sous- 
orbitaire et au limbe du pr^opercule ; mais il y en a ^ la base 
de la dorsale moUe et de I'anale ; celles du tronc sont minces 
et caduques, pourvues d'^ventail et centre granuleux, non- 
cili^es sur leur bord libre. La principale diffeSrence est dans 
les dents des m&choires. Dans celles d'en haut, c'est une 
bande d'asp^rit^s portant seulement en dehors et sur le 
devant une dent canine (ou deux s'il y en a une de rechange) ; 
dans celle d'en bas, c'est un rang externe de dents petites et 
Berries, et une bande int^rieure en velours sur le devant ; il y 
a de plus une petite canine dont la pointe se rejete en arrifere. 

Je n'ai pas 4tudi^ le squelette. 

Les visceres pr^sentent les circon volutions ordinaires de I'in- 
testin, qui est ^troit et ferme; les coecums sont au nombre de 
6^7. 

Ce genre renferme i Cuba une seule espece. TJne forme 
analogue le repr^sente peut-^tre au Japon, dit Mr. Gill, dans 
le genre Caprodon de Temminck et Schlegel. 
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SUBFAMILIA III.— PERCIN^. 

Deux dorsales, la premiere portant des rayons ^pineux. 
Dents des machoires en velours, sans canines distinctes. 

Genres de cette sons-famille : — 

1. Chorististmm. — Species : rubrumj Poey. 

3. Idopropoma. — Species : dberrans^ Poey. 

Genus Chorististium. 

Ce genre a ^t^ ^tabli par Mr. Gill, dans les Proceed. Acad. 
Philad., 1862, p. 15; ayant pour type mon Liopropomaf 
rvJynim^ dans la famille des JPercidw, sous-famille Percinm. 
Voici les caracteres qu'il en donne : " Body fusiform, with the 
caudal peduncle high and compressed. Head rather elongated, 
conic in profile and acute in front, but with the outline slightly 
curved ; lower jaw protuberant, teeth villiform on the jaws, 
vomer, and palatine bones. Preoperculum entire. Operculum 
armed with two spines. Scales on the whole body except the 
muzzle. Doreal fins entirely separated; the firet with five 
spines diminishing from the second ; the second dorsal with a 
simple spine. Anal armed with three graduated spines, and 
with the soft portion elevated backwards. Caudal subtrun- 
cated. Lateral lines anteriorly arched." 

Etymologie. — x**C*^^^*^^ separatus ; iWatj velum. 

La pectorale est pointue ; les ^cailles raontent sur la 2® dor- 
sale et sur Panale. D. 5, 1, 12 ; A. 3, 8 ; P. 13. II y a trois 
Opines operculaires, mais il n'y a que celle du milieu qui soit 
forte ; les deux autres sont plates. Les dents des machoires 
sont en fin velours ; mais il y en a d'autres dans I'int^rieur sur le 
devant, longnes et gr^les, ayant Paspect d'etre mobiles ; celles 
du vomer sont plac^es sur un espace triangulaire. La crfite 
suroccipitale est basse. 
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Genus Liopbopoma. 

Ce genre a ii^ 4tabli par Mr. Gill, dans les Proceed. Acad. 
Philad., 1861, p. 32, dans la famille des PereidcB, sons-famille 
PercincB, dans la division de " Dents en velours k I'intermaxil- 
laire, au vomer et aux palatins, ayant des pseudobranchies, toute 
la t6te oouverte d'^cailles, pr^opercule ordinairement entier, 
dorsale ant^rieare ayant environ 6 rayons. Le type est le Perca 
aberrans^ Poey." Voici sa diagnose de p. 52 : "Body slender 
and fusiform. Head elongated, conic in profile and anteriorly 
acute. Preoperculum entire. Operculum armed with a strong 
spine. Scales covering the whole head and the bases of the 
vertical fins. Dorsal fins connected at their bases ; the anterior 
with six spines, the middle of which are longest ; the second 
armed with three spines, r^ularly increased in length. Anal 
fin with three spines; the fin increasing in height pos- 
teriorly. Caudal fin emarginate. Lateral line anteriorly 
strongly curved." 

• J'ajoute qu'il y a des ^cailles sur le maxillaire ; on en compte 
45 sur une ligne longitudinale ; le surscapulaire ne perce pas 
en dehors. La ventrale est un pen avanc^e. D. 6 + 3, 12 ; A. 
8, 8 ; P. 15 ; V. 1, 5 ; 0. 17. Les dents des m^choires forment 
une bande en velours, sans canines ni rang externe de dents 
plus fortes. Les dents en velours deviennent plus longues en 
avant, conchies en arriere, probablement mobiles. Le crfine 
est lisse et un pen arrondi en dessus; I'espace interorbitaire 
mediocre ; la cr^te suroccipitale rejet^e en arriere et tres-basse, 
ainsi que la paroccipitale. La fosse exoccipito-mastoi'dienne 
est bien marquee. La base esphenoidale du crane est droite. 
Vertebres 10+14; les six premieres sans apophyses lat^rales. 
Les trois premieres n^vrapophyses sont fortes et courb4es en 
avant. 
^ Etymclogie.^xiiti^ tevis ; sr^, ante ; ^SfiM^ op^ycultim. 
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APPENDICE. 

Genus Obamma. 

J'ai ^tabli ce genre en 1868, dans ma Synopsis, p. 296, 
faraille Perddm^ sous-famiUe Lutjcmini ; ligne lat^rale re- 
montant tres-haut et interrompue; caudale arrondie, nn peu 
pointue. Par le senl fait de le placer pr6s des Lutjans, on doit 
snpposer qu'il en a les principaux caracteres. En eflfet, les 
ventrales sont thoraciques, k 5 rayons mous ; pr^opercnle denteW, 
opercule sans Opines, pectorale pointue, i^cailles cilices, pen 
nombrenses, 45 sur nne ligne longitudinale; il n'y en a pas snr 
le cr&ne, snr le mnseau, ni sur les nageoires ; il y a des dents 
an vomer et aux palatins. 

II en drSere par les Opines dorsales, puisque la formule 
radiaire est D. 12, 9, A. 3, 9, C. 17, P. 17, V. 1, 5, et par la forme 
de la caudale. La m&choire infi^riem*e paratt d^passer un peu 
la sup^rieure. La partie moUe de la dorsale a trte-peu d'^ten- 
due ; le premier rayon des ventrales forme un filament allong^. 
Les dents de la machoire sup^rieure sont tr^s-fines ; celles 
de la machoire inf^rieure sont bien visibles, pointues, 
crodiues. Je n'ai pas indiqu^ de canines, et j'ai oubli^ de 
noter s'il y a d'autres dents sur une rang^e int^rieure. Je 
n'ai pris de notes non plus sur le nombre de rayons branclii- 
ostdges, la surface de de la langue, le frein membraneux des 
ventrales, I'^caille surscapulaire, ni tout ce qui se rapporte an 
squelette interne et aux viscAres. 

La plupart des caracteres indiqu^s rapprochent ce genre des 
Pomacentres ; mais il s'en ^loigne par un trait de la plus grande 
importance, savoir, deux os pharyngiens inf^rieurs ; ce que 
j'ai examine avec soin dans I'exemplaire unique envoys k Mr. 
Agassiz, sur lequel j'ai ^tabli le genre ; on n'y trouvera pas 
ces OS, parce que je les ai enlev^s pour en faire I'^tude. Tons 
les Pomacentres que je connais ont le coi'ps court, la bouche 
tr^s-petite, des ^cailles sur le crdne, et le palais manque de 
dents ; leurs nageoires sont ^cailleuses. 
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Gbahma Lobeto. Poet. 

Observations. — ^L'individu type n'avait que 50 millimetres 
de long. Cette taille, jointe k la grandeur de I'oeil et aux 
narines tr^-rapproch^es de I'orbite, paraissent annoncer le 
jeune &ge de I'individu. Je I'ai figur^ grossi, sous le nojn de 
Gra^nma Zoreto. 

Etymologie. — yp»fHuiy linea; par allusion i la ligne lat^rale. 

La partie ant^rieure du corps est bleufttre, plus ^clairci sur 
les flancs, et passant insensiblement au rouge sur la partie pos- 
t^rieure du tronc ; les nageoires sont jaun&tres, la ventrale a 
le bord ant^rienr bleu. La membrane qui soutient les quatre 
premiers rayons ^pineux de la dorsale porte vers le bord une 
tache d'un bleu fonc^. II y a deux lignes noir&tres sur la 
partie post^rieure de I'orbite, montant obliquement vers la 
nuque, la sup^rieure plus longue. 

Deux especes nawvdles ds Poissons de Cvba^ nominees dans 
VarHcte qui jyrScMe. 

liOtjaniis Cabera, Poey. 

Poey, Proceed. Acad. Philad., 1863, p. 185; Mesoprion 
cynodon (Cuv.), nee typus. Yide quoque Eepert. I., p. 268, 
411 ; II., p. 157 ; et Luljanvs cynodon in Synopsis, p. 294. 

Je vais d^crire ce poisson par comparaison avec le Lutjanus 
CabaUerote. Je n'ai pas besoin d'entrer dans le detail des 
formes, parceque ces deux especes sont assez connues, quoique 
difficiles k distinguer, au premier aspect, I'nne de I'autre. Le 
corps est toujours plus allong^ que celui du Z. Caxis et que 
celui du L. Jocu; et leurs couleurs n*ont pas les teintes jaunes 
du premier ni le ros^ du second. Le Cubera est ordinairement 
brun, tirant sur le violet ; le bord des ^cailles j^te un reflet mi- 
dor^, chez les jeunes individus. Le ventre est rose; les 
nageoires vineuses. L'ceil est brun-rougeAtre. Le CahaUerote 
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est teint a peu-prfes des mSmes couleurs : ou y trouve quelque- 
fois dans les jeunes, sous I'orbite, des points bleus longitudi- 
naux, tels qu'on en voit chez le Jocu et parfois chez le Caods ; 
tnais on n'y trouve pas les bandes verticales qui sont si 
fr^quentes chez ces derniers. Cependant, lorsque I'animal sort 
de I'eau, il pr^sente des bandelettes verticales, blanclies, qui 
ne tardent pas a disparAitre apres la mort ; ee qui probablement 
arrivera aussi an Cvhera. Chez les deux esp^ces, on trouve les 
caract^res indiqu^s dans le type, d^crit par moi, du genre 
Lutjanvs; sauf les rayons de Panale moins divis^s, et ee qui 
sera dit plus bas. Le CabaUerote arrive & dix livres de poids, 
tout au plus douze ; le Cuhera a tr^s-souvent quarante livres, 
quelque fois cent. 

II faut 6tre un pficheur tr6s-exp^riment^, comme I'est k la 
Hav ane M. Pablo Lesmes, pour bien distinguer le Cvbera du 
CahaUerote ; d'autant plus qu'on prend rarement des Oubera 
jeunes, pour en faire la <comparaison. A Matanzas, tout est dit 
Cuhera; et les CabaUerote^ en raison de leur taille, sont dits 
Cvbereta (petites Cubera). A la Havane, au contraire, tout est 
CabaUerote^ parcequ'il est defendu de vendre le Cvbera, J'ai 
donn^ dans les Proceedings de Philadelphie les caract6res qui 
distinguent les deux esp^ces, en comparant deux individus du 
meme fige, longs de 350 millimetres. La difference consiste, 
outre la taille, en ce que le CabaUerote a le museau aigu, ce 
qui est dtl d'abord i, un prolongement plus grand, ensuite k un 
affaissement du profil ; la bouche, plus petite, termine rarement 
au-dessous du bord ant^rieur de I'orbite. Le Cvbera a le 
museau plus court, et obtus ; la bouche, plus fendue, se rej^te 
en arri^re, et arrive souvent sous I'aplonb du milieu de I'oeil. 
Mais ce dernier caract^re, bien marqu^ dans le jeune fige 
devient Equivoque chez le Cuhera adulte; parceque I'oeil 
diminuant avec Tfige, la bouche avance en proportion. Cepen- 
dant la ligne du profil est suffisante pour le reconnattre k tout 
&ge. La langue est lisse ; celle du CahaUerote est &pre. En 
^tudiant nouvellement ces esp^ces sur les individus cit^s dans 
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les Proceedings, j'ai trouv^ un caract^re telleraent important, 
qu'il suffit a lui-seul pour enlever toute esp^ee de doute : c'est 
que les dents du vomer, chez le Cvberd^ sont sur un mince 
chevron transversal, tandis que, cliez le CahaUerote^ elles 
ferment une large plaque qui se prolonge en arriere, comme 
chez le L, Caads, et prend un forme rhomboidale. 

J'avait d'abord cru que le poisdon de Parra n'^tait pas le 
CahaUerote^ mais plutdt notre Cvhera^ a cause du racourcisse- 
ment du museau que Ton remarque sur sa figure ; mais c'est un 
d^faut dans lequel I'aufeur tombe quelqnefois, corame on pent 
le voir dans son Ccmis. Parra ne dit pas que le poisson 
devient tr^s-grand ; il dit seulement que son individu, dont il 
ne donne pas la mesure, est un des plus grands de son esp^ce. 
Or j'ai su par Mr. Goaells que I'exemplaire original, d^pos^ an 
Museum de Madrid, a 380 millimetres de long jusqu'a la bi- 
furcation caudale. Mr. Perez Areas a eu plus tard la bont^ 
de mMcrire que la distance du bout du museau an bord 
post^rieur du maxillaire est de 59 millimetres; et k I'oeil, 64. 
C'est done la vraie physionomie du CahaUerote. D'ailleurs, 
Parra a bien connu le C^ibera^ ayant ^t^ lui-mSme empoisonn^ 
par un individu de cette esp^ce, comme il le rapporte, page 200 
de son ouvrage. 

La figure de Parra a suffi k Bloch pour ^tablir I'espece. 
Cuvier I'accepte dans sa synonymic ; mais, sans respect pour la 
priority, il nomme le poisson Meaojyrion cynodon : il d^crit des 
individus de la Martinique; et les caracteres qu'il en donne 
sont communs aux deux esp^ces dont il est question dans cet 
article. II ne donne ni la taille de I'animal, ni la forme du 
museau, ni la grandeur de la bouche relativement k I'oeil ; ce 
qui fait qu'on ne pent savoir quelle espece est par lui d^crite. 
D'autre part, il rapporte k son cynodon la Sarde mtUatresse de 
St. Domingue, qui me semble devoir etre plutot rapport^e au 
Z. Casdsj dont il a les teintes jaunes et orang^es ; ainsi que le 
YeUoW'tail Snapper^ cit^ sous le nom de Cuvier par Miiller et 
TroBchel in Schomburgk, Hist, of Barbadoes^ p. 465. 
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En tout ceci, ce qii'il y a de certain, d'apres Cuvier lui-m^me, 
c'est que le Mesprion q/nodon est le meme que le CabaUerote 
de Parra, soit VAfUhio» GabaiUerote de Blocb, qui a la priority 
8ur Cuvier. J'ai At par consequent doniter un autre nora au 
veritable Cvbera de Cuba. — N*. 153 de mon Atlas MSS. 

Voici la synonymic du Caballerote^ N**. Ill de naon Atlas. 

Parra, p. 52, tab. 25, f. 1. CabaUerote. 1787. 

Anthias GabaUeroU B. Syst. p. 310. 1801. 

Meaaprion cynodon Cuv. in C. V. Poiss., II., p. 465. 1828. 

Sagra, Atlas MSS., tab. 86. GabaUerote. 

Giinther, Catal. I., p. 194. Jf. cynodon. 1859. 

Poey, Proceed. Philad., 1860, p. 187. M. GabaUeroie ; 
Synopsis, p. 293, LtUja/nus GdbaRei'ote^ 1868. Vide quoque 
Bepert. I., p. 268, 411 ; II., p. 157. 



Hypoplectms macuUfems, Poey. 

La taille et la forme de ce poisson sont les mSmes que celles 
du Plectropome pueUa de Cuvier, inclus aujourd'hui dans le 
genre Hypoplectrits de Gill. II a, comme lui, des bandelettes 
sur la tete ; mais il se rapproche de mon H. guUa/oariua par la 
tache pr^orbitaire, quoique non-bord^e de bleu. L'espece la 
plus voisine est mon H. aberrans^ dont il diffSre par les lignes 
de la tete et par la couleur du tronc. [Voyez planche.] 

La tSte et le ventre sont oranges, mais le dessus de la tSte est 
olivAtre ; le tronc est terre d'ombre. H y a une tache noire sur 
la caudale, et une tache pr^orbiraire d'un bleu tr^-fonc^, sans 
bordure. Les bandelettes de la tete et de la gorge sont d'un 
bleu m^tallique. La dorsale est jaundtre avec des traits bleus 
sur la partie moUe. La pectorale est la caudale sont d'un 
orang^ vif, mais la pectorale a le bord sup^rieur bleu ; la 
ventrale est verddtre, sa base est orang6e; I'anale est orang^e, 
son bord bleu. 

Les ^cailles les plus grandes sont situees sur les flancs, pres 
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de la pectorale ; les pins petites sont sur la region jugulaire. II 
y en a de tr^s-petites sur la base des nageoires verticales. II 
n'y en a pas sur I'interopercnle ni sur le museau. — N® 390. 

Voyez les autres caract^res dans la famille et le genre. 

L'original sera envoyd an Professeur Agassiz, pour Stre 
depos^ au Mus6um de Cambridge. 



IV. — On the Lingual Dentition of Ileliot^ turbiniformis, Pfr.^ 
and other apecies of Terrestrial Mollu%ca. 

By THOMAS BLAND and W. G. BINNBY. 
Bead May IGth, 1871. 

Helix turbinirormis, Pfeiffer. 

(Plate II., Fig. 2.) 

Jaw so extremely thin and delicate as to fold over upon itself 
along its edges and at its extremities ; very light horn color, 
almost transparent ; strongly arched, rather narrow, attenuated 
towards the ends, which are obtuse ; divided into about forty 
separate perpendicular compartments composed of curving fold- 
like plates, whose extremities give a correctly serrated appear- 
ance to either margin ; these plates or folds are straight at the 
centre of the jaw, and in no wise chevron-shaped upon the 
central line ; upon about the centre of the jaw is a curving, 
horse-shoe shaped line of reintorcement, running somewhat 
parallel to the margin, below this line there are very delicate 
transverse strise ; the upper margin is slightly incurved at its 
centre, the lower margin has no approach to a median pro- 
jection. 

It is diflScult to determine the precise nature of the fold-like 
plates into which this jaw is divided. They give the same ap- 
pearance as if the whole substance of the jaw were plaited along 

JULY, IWl. 6 Ami. LYa Nat. Hist., Vol. X. 
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its entire length, no interstices being left between the plaits. 
As the word plait would imply an actual folding of the sub- 
stance of the jaw upon itself, we have not used that term, as 
there is in reality a simple thickening. In using the word 
plate, we do not intend to describe the jaw as composite, as in 
the case of OrthalicuSy or Achatina faadata and virginea^ in 
which it seems to be composed of separate, i, e,j partially de- 
tached plates, imbricated one upon the other, with oblique 
sutures, those of the upper centre chevroned upon the central 
line, so as to leave an angular upper central plate. From this 
angular plate is derived the term Goniognatha used by Morch 
for one of the sections into which he suggests the Geophila may 
be classified according to character of jaw. In the jaw of JZ 
turhiniformis the central plates are perpendicular, with no 
approach to the angular arrangement. The plates must be 
considered, therefore, as a modification of the rib-like process, 
which characterizes most of the species of the genus Helix^ as 
restricted by Albers and v. Martens, but by no means all of 
them, as we find a ribless jaw in B. altemata^ H&irvphiUi^ 
striateUa, asteriscua^ Idbyrinthi'Ca^ Phoenix^ muacarum^ and 
vananSj in the last of which we have also a highly developed 
median projection. 

With the exception of the absence of angular plates at the 
upper centre, this jaw resembles very closely that of CylindreUa 
rosea (see photograph, Amer. Journ. Conch. V., plate XI.), or 
that of Pineria Schravimi (Ann. Lye. N. Y., X. 22). 

We now notice, for the first time, this form of jaw in the 
Genus Hdix^ in which stout, distinct ribs are usually found 
upon the anterior surface of the jaw, decidedly crenellating 
either margin. It is very common, however, in the genus 
Bulimtdus, having been observed by us in jB. aurisleporis^ 
Brug., sufflattcsy Gld., membranaceus^ Ph., papyraceus^ Mawe, 
Jonmi^ Pfr., altematxis^ Say, paUidior^ Sow., and aureolus^ 
Guppy, var. RawBoni. In the jaw of B, aurisleporis there 
appear to be angular central plates. 
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In the Genus Bvlimulvs^ however, the form of jaw under 
consideration is not constant, as that of B. dedUbatua^ Say, has 
distinct anterior ribs. 

Hdix turhiniformis is placed, by Albers and v. Martens, in 
the subgenus Microjphysa. 

The lingual membrane is long and quite narrow, composed 
of numerous oblique rows of about 25-1-25 teeth. Centrals 
large in proportion to the laterals, subquadrate, with broadly 
reflected triscuspid apex, the cusps very globose, the two outer 
ones unusually small and distant from the middle cusp ; 
laterals like centrals, but bicuspid ; marginal teeth wide, low, 
with small, stout, irregular denticles. 

The jaw and lingual membrane above described were re- 
ceived, already mounted, through Governor Rawson, from Mr. 
Henry Vendryes of Jamaica, by whom they were taken from 
a Jamaica specimen, and who noticed and has con'esponded 
with tts on the peculiarity of the jaw. 

Bolinmlus latieinetus^ Guppy. 

(Plate IL, Figs. 1,6.) , 

A mounted lingual membrane of this Dominica species was 
received ^om W. R. J. Lechmere Guppy, of Trinidad. 

Lingual membrane long, and quite broad in comparison to 
its length, composed of numerous waving rows of teeth. Cen- 
trals Bubpyramidal, the base excavated, the apex not pointed, 
but bluntly rounded and recurved into a stout obtuse long cusp, 
which is unequally divided into two blunt, stout lobes. Later- 
als very much longer and larger than the centrals, long, narrow, 
obliquely recurved into a greatly developed, unequally tri- 
lobed cusp. Marginals but little modified from the laterals in 
shape, but narrow, denticulated on the outer side of their re- 
flected cusp, which last is bicuspid rather than trilobed. 

Fig. 1 represents the central and lateral tteth ; Fig. 5 one of 
the marginals. 
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Buliiniiliis Bahamensis, Ffr. 

(Plate n., Figs. 3, 4.) 

A specimen from New Providence, received from Governor 
Rawson, furnished the lingual membrane and jaws here de- 
scribed. 

Jaw long, low, slightly arcuate, composed of over fifty sepa- 
rate plates, in some places divided by distinct, though narrow 
ribs. In two of the three jaws examined, the central plates are 
chevroned on the median line, leaving a distinctly triangular 
plate at the upper centre, whose base is up, its apex pointing 
downward. In the third specimen the plates are obliquely ar- 
ranged, from above and outward to within and below, as on 
the whole surface of the jaw, but they reach quite across it, 
leaving no central triangular plate. The jaw is interesting, as 
it combines the characteristics of separate plates and distinct 
ribs. 

Lingual membrane (PI. II., Figs. 3 and 4) as already de- 
scribed in jB. latidnctus. The points of the cusps, however, 
are more acute than in that species. 

EXPLANATION OP PLATE IL 
Fig. 1. JBvUrn/ulus laticmctuSy to show the cusps of the central and 
lateral teeth. 
" 2. Helix tvA'hinifonms, Jaw. 
'^ 3. JBtdimuhis Bahamensia. To show the cusps of the marginal 

teeth. 
*< 4. Same as Fig. 3. The cusps of central and lateral teeth. 
'^ 5. Same as Fig. 1. One marginal tooth. 
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V. — Notes on the Ascidea Manhattensis^ Be Kay^ cmd on the 
Mammaria Mcmhattensis. 

By THBO. a. TELLKAMPF, M.D.]j 
Bead Hay 38d, [1871. 

De Kay's description of the Ascidea ManhMtensis* is such 
that this species, the only simple Ascidian thus far known to 
occur on the shore of Manhattan Island, could not be clasisified 
as yet. He states, 1. c, " the orifices are surrounded by ten to 
thirteen verrucose processes," while the branchial orifice is six- 
lobed, the anal orifice four-lobed; he calls the tubes distant, 
which generally are approximate, and omits to state that the 
muscular sac (mantle) is gelatinous, and that the branchial sac 
is not plicated. " In the young," he says, " besides, the orifices 
are both terminal," though they are commonly more or less 
distant, even approximate, and more rarely terminal. 

Description : Corpore subgloboso, cinereo, saccule gelatinoso, 
subverrucoso, subpellucido ; tubis insequalibus modice distan- 
tibus ; osculo sexlobato, orificio anali quatuorlobato. 

The orifices on very contractile tubes, the branchial is shorter 
and wider than the anal tube. 

This species is to be referred accordingly to the MolgulcB^ and 
I propose to name it Molgvla Manhattensis, (Figs. 1, 2, 3.) 

I have found it on the west, south, and east shores of Man- 
hattan Island, particularly in places protected against the cur- 
rent of the water, attached to beams, boards, or rocks in Sandy 
Hook Bay, and in the Nevesink River to sea-grass, to about five 
feet below the surface of the water. 

In a floating bathing-house anchored near the Battery I 
found the young, from one to three lines in diameter, earlier or 



♦ Nat. Hist of the State of New York, Part V., p. 
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later in June. Their earlier or later appearance, as well as de- 
velopment, depends on the higher or lower temperature of the 
season. During the unusually warm summer of 1856 a great 
many specimens were full grown — ^nine lines to one inch in 
diameter — as early as July 15, while commonly on the same 
date the largest specimens measure but six lines. The animal 
perishes, it appears, soon after the ova are ejected. 

Larvfie arrive through the summer months, and later, for 
young specimens were found constantly together with those 
more or less developed or full grown. Those which arrive late 
in the season (August and September) probably perish prema- 
turely. 

My observations on the general and minute anatomy of this 
species, and of some morphological changes of certain organs, 
particularly of the branchial sac, saccus calcareus, and ovaries, 
and on gemmation, I shall publish hereafter. 

In connection with the foregoing statements, I offer some 
remarks onMammarice^ which Lamarck* refers to the Ascidians 
as a sub-family, enumerating three species, and which he de- 
scribes in the following manner: "Corpus librum, nudum, 
ovale aut subglobosum ; apertura unica ad apicem." He says, 
1. c, that the organization of the MamniarioB was known so 
little that they could be classified only provisionally ; he sup- 
poses that, in case the body had a double envelope, " les deux 
ouvertures, que I'on supposerait a I'int^rienre, viennent aboutir 
k I'oscule unique, qui termine sup^rieurement a I'ext^rieurej" 
and adds that doubtless further observations are necessary in 
order to enlighten us in this respect. 

The literature on the Ascidians here at my disposal furnishes 
nothing new on the subject. 

On the 16th of August, 1850, 1 found Mammarim of about 
the same size of the so-called three species enumerated by La- 
marck, the largest 1.5 lines J., 1 line br., with one terminal 



' Hii*. Nat des Animaox sans Yert^bres, torn. iii. p. 478, 1841. 
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opening situated on a shoi-t tube slightly lobed at its edge, with 
circular and radial fibres (muscles) (57 diara.).* The muscular 
sac (mantle) of this Mamma/ria is tough, and contains much pig- 
ment. The majority of pigment cells are filled either entirely or 
partially with yellow and brown or black molecules. The latter 
are found at this stage of development in diverging lines from 
the base to the back, and on the back forming a line, in the 
middle broadest, tapering to its ends, surrounded by a light- 
colored space. 

The orifice opens and closes at irregular intervals. The con- 
traction of one is followed by the contraction of all others 
imbedded within the same common envelope. 

While carefully removing the muscular sac, I ascertained 
that the short tube leads into the branchial sac, and that its 
internal membrane adheres to the muscular sac around the ori- 
fice. On further examination I found that the body is sur- 
rounded by a fibrous membrane, and that the greatest portion 
of the body consists of the branchial sac (about f), while the 
heart (and a mass of different cells, among them an aggregation 
of dark fat-cells, lying forward and near the branchial sac, and 
a body composed also of cells), inclosed within a membrane of 
its own, occupied the remaining space (J). 

At this stage of development there exists no intestinal tract, 
and consequently no internal opening. 

The branchial meshes are more or less rectangular or oval in 
shape, provided with cilisB on the inside, within the canal, along 
which red pigment is deposited, giving them a reddish appear- 
ance, the circulation of the blo^d peculiar to the Ascidians — 
for some time in one and after a short pause in the opposite 
direction — was visible. Near the base of the tube lies the cir- 
cular canal of the branchial sac, into which all canals, cutting 
the other circular canals nearly at right angles, open, covered 



* AU examinations were made on Uying animals ; Plossl's large microscope 
was used. 
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by the nervous ring, composed of light-yellow cells, correspond- 
ing nearly in size and color with the cells of the nervous gang- 
lion of the Molgula Manhattensis. 

The body, enclosed within its own membrane already men- 
tioned, lying nearest the apex opposite the orifice, now claimed 
my special attention. When I examined it under the micro- 
scope, after rupturing its membrane by means of the compres- 
sorium of Purkinje, I discovered a body resembling an embryo 
(Fig. 4). After a few days it had changed its' form ; it was globu- 
lar, with its tail partially surrounding the body, which, as soon as 
I had loosened it from the body with insect needles, made occa- 
sional sudden motions. No sexual organs existed at that time 
in the Mammaria in question. It was certain now that the 
Mammaria was a nurse. 

I then examined many specimens, and found in each, as was 
to be expected, one larva within its chorion. In regard to the 
development of these larvae, I shall make at present but a few 
statements, as it has been studied and accurately described 
by Milne Edwards, Kolliker, A. Krohn, and others. The 
younger larvae had three, those more developed two appendages, 
those full grown three (?). These were conical at first, then 
became triangular in form, perforated from the middle of the 
base to its apex by a fine tubular canal ; those fully developed 
had three appendages perforated by asmall tubular canal, divided 
in its middle trichotomically (Fig. 5, a, 5, c). It is a fact worthy 
of note, that the larvae escape from their nurses about the same 
time, consequently in great numbers ; for I found them to a 
certain day, but could not find any on the next following day, 
though I examined a great number of Mammarim. It is in 
favor of the supposition that the larvae of at least some simple 
Ascidians, as well as those of the Salpae and of the compound 
Ascidians, form as such colonies floating in the sea during a time 
of their existence. An observation of Th. H. Huxley,* respect- 
ing a marsupial Cynthia^ that " the originally free-tailed larvae 

* Beport of the Brit Asa. for the Adv. of So., 1852, p. 76. 
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become firmly united before the withering away of their appen- 
dages," as well as other facts, support that supposition. 

The development of the Mammaria continued after the lar- 
va has escaped. Their aggregation in the common envelope 
in circular or oval form resembles that of the compound As- 
cidians. The common envelope increases in size, already ob- 
served by Milue Edwards in reference to the compound Ascid- 
ians; it contains, as I ascertained, elastic fibres (muscles), 
which contract independently of the contractions of the Marni- 
marioR. Later in the season it assumes different forms ; is 
gradually detached from the objects to which it adhered, and 
is then (September and October) cai'ried away by the waves. 
The Mamimarim to which Lamarck refers were found floating in 
the water. 

Within the common envelope gemmation takes place. 

Having proved that the Mammaria observed by me is a 
nurse, I believe I can safely conclude that all MammaricB are 
nurses, and it follows that they cannot be classified wnth the 
Ascidians as a subfamily. 

In regard to the question to which parent animal the Mamr- 
maria under consideration stands in a genetic relation, I made 
some investigations during the following summer, 1851. 

As I had found them on the mantles of the Molgula Man- 
haUensis^ after the ova were ejected, I inferred that its ova 
possibly might be metamorphosed into MammaricB^ being con- 
vinced already from previous studies respecting the structure of 
the cloaca, which represents a short tubular canal into which 
the vas deferens opens between the orifices of the (2) ovidacts, 
as well as the development of the ovaries, etc., that the ova 
would be fecundated during their passage through the cloaca, 
and developed outside of the parent animal. Axjcordingly, when 
I observed that the ovaries of numerous animals were filled 
with mature eggs, — the germinative follicles (Keimschlauche) 
having disappeared, with the 'exception of conaparatively few 
situated on the dorsal and ventral sides of t\\e O^^'^^? ^^^^^ 
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calices filled with mature ova, with the vesicles of Purkinje 
and the vesicle of Wagner (the latter appears first in the 
calyx, the former already in the germinative follicle, and such 
representing different stages of their development), — I watched 
from day to day for the ejection of the ova, and was fortunate 
enough to observe, on the 18th of July, 1851 (at high water), a 
viscid, yellowish substance deposited on the mantles of innumer- 
able specimens attached to the sideboards of the bathing-house 
already mentioned, and on such only, which had been exposed 
to the rays of the sun during the afternoon, the tubes of which 
were directed more or less upwards,* which contained, as I 
anticipated, the fecundated ova. On examination of the 
ovaries of those specimens on which it was deposited, they were 
found flattened and almost empty, and when I examined under 
the microscope (300 diam.) the substance itself, I found that it 
contained mature and immature eggs and spermatozoids, both 
identical with those contained at the time in the ovaries and 
testes of full-grown specimens. Among the ova I noticed such, 
in which the process of segmentation had commenced already. 

According to A. Krohn'sf investigations of the development 
of the Ascidians, who observed the development of the ova of 
the PhalluBia mammillata (Cuv.), artificially fecundated, that 
process begins within two or three hours after the spermatozoids 
have come in contact with the ova. The ova which I observed 
about 5 o'clock p.m. were ejected therefore probably at about 
2 or 3 o'clock p.m. — under altered circumstances perhaps 
earlier — on the same day. This observation proves conclu- 
sively what Cuvier and von Baer, and more recently Krohn, 
expressed as an opinion that, with some simple Ascidians, 
{PhaUusi(B\ the ova are actually fecundated during their pas- 

* Wherever the anlmalB are attached below stones or boards, etc., the tubes 
being directed downwards, the viscid fluid containing the fecundated ova 
necessarily sinks to the ground, or is carried away by the current of the 
water. 

f Ueber die Entwicklung der Asddien ; Joh. Miiller^s Arohiv. Berlin, 1852, 
p. 312. 
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sages through the cloaca, and developed outside of the parent 
animal. 

The viscid fluid containing the ova deposited at the base of 
the tubes, of a light orange-color, had assumed, in passing 
through the cloaca, a threadlike appearance, irregularly folded 
and glued together, as represented. On the following day 
it had lost its folded appearance, and resembled the ex- 
ternal envelope, " couche tegumentaire commune ; " (Milne 
Edwards.) This substance, which appeared at first whitish 
when the sun was shining upon it, is, as has been already men- 
tioned, of a pale orange-color, which is caused by the yellowish 
color of the yolk of the mature ova. The vesicular, or cellu- 
lar bodies embedded in the hyaline gelatinous layer — the future 
muscular sac, or mantle — are colorless ; they are green with 
the Phallusim according to Krohn, 1. c, and yellow with the 
Ascidia mtestinalis^ according to A. Kowalevsky.* 

The viscid mass had become tough, and its color had changed 
to ashy gray on the following day ; the next day it was con- 
tractile; the ova became visible with the naked eye. They 
were round and of diflTerent sizes. After two or three days the 
largest protruded somewhat above the surface of the common 
envelope, and presented a circular or oval aggregation, like that 
of the Mamma^OB found a year ago. The external envelope of 
the ova had assumed the characteristics of the mantle. The 
pigment had much increased. After an interval of four or five 
days, on the eleventh day after the ova were ejected, I found 
ova still of a round form, increased in size, with a central round 
or oval orifice through which the motion of the cilisQ of the 
branchial meshes were visible. The large orifice, without a tube, 
led directly into the branchial sac, which formed a greater por- 
tion of the body of these evidently young Marnmarim than in 
those found during the previous year, with terminal openings, 
and I found, at this stage of development, the embryo within 



* Entwicklangsgeeohichte der einfachen Asddien. Mdmoiies de TAcad^m. 
des Sa de St PeteiBbomg ; yii. S^ie, torn, x., No. 15, 1866. 
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its chorion. The orifice had approached, on the Ist of August, 
more or less, one apex ; in some specimens — which were now 
oval — ^it was terminal. 

In my notes taken at the time (1851), no doubt is expressed 
as to the identity observed soon after they were ejected, and 
examined for three successive days, and those observed subse- 
quently, until a central orifice was formed containing one em- 
bryo. — (Of the microscopical examination of the morphological 
changes taking place inside, which led to no satisfactory results, 
I refrain from giving any details). Having established the fact 
that the Mam/marim are nurses, it is certain that a change of 
generation takes place with the Molgulm, That there is such 
an occurrence in nature as a change of generation was dis- 
covered by Chamisso,* viz., with the Salpm. His observations 
in regard to this subject were considered for yeai's as contrary 
to the laws of nature, but were proved to be true and intro- 
duced into science by Steen8trup,t who deduced from them, 
and from analogous observations among the lower animals, laws 
now generally recognized. 

In 1857 I found the calices of the ovaries filled with mature 
ova on the 12th of August, and on the 23d of the same month 
young MammarioB^ where I had found them before, viz., on 
the mantle at the base of the tubes — with reference to the time 
of their development — two days earlier than in 1851, a differ- 
ence accounted for by the temperature of the respective years. 

I have delayed the publication of the results of my investiga- 
tions, desiring again to study minutely, and at short intervals, 
the ova from the time of ejection to that of the formation of the 
embryo, but have had no opportunity of doing so. 

* De animalibns qnibiLBdam e olasae yermicem Tn'niBaTia. Fasoic. I. de Salpa 
Berolini 1819. 

f IJeber den GenerationsweohBel oder die Fortpflanzmig and Entwioklung 
doroh abweohselnde G^nerationen, eine eigenthilmUche Form der Bratpflege 
in den niederen Thierklaasen. Eopenliagen 1842. 
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Explanation of Plate 3.. 
Fig. 1. Kepresents : Molgula Manhattensis, of natural size. 

2. The test has been removed ; left, or neural side. 

3. Test removed ; righ,t or hsemal side. 

4. Mammaria with embryo ; test removed. 

5. Larvae, Diam. 300. 

6. Piece of the branchial sac. 

Explanation of Letteeing. 
b. t. Branchial tube, with six-lobed orifice. 

a. t. Anal tube, with four-lobed orifice, 
n. g. Nervous ganglion. 

n. r. Nervous ring. 

b. s. Branchial sac. 

c. s. Circular sinus. 

b. V. Branchial bloodvessels. 
s. Stomach. 

1. Liver. (?) 

i. Intestinal canal. 

r. Rectum, 

cl. Cloaca. 

1. o. Left ovary. 

r. o. Right ovary. 

h. Heart. 

8. c. Saccus calcareus. 

c. Calyx, 

ov. Oviduct. 

p. Pericardium. 

s. Sediment in the Saccus calcareus. 
f. m. Fibrous membrane. 

c. m Circular muscles. 

t. m. Transversal muscles. 
1. m. Longitudinal muscles. 

e. Embryo, 
f. c. Fat cells, 
r. o. Rudimentary organs enclosing tlx^v^^iX^. 



Digitized by LjOOQIC 



.kH 



02 Notes on North American Crustacea^ 



VI. — Notes on North Ainericwn Ceustacea, in the Museum of 
the Smithsonicm Institution, No. IIL 

By WILLIAM STIMPSON, M.D., CoBRESPOin>mo Member. 

BMd October Sd, lOTl. 

The publication of these notes lias been discontinued for many 
years,* owing to various unfavorable cirumstances, among 
which may be mentioned the destruction by fire of some of the 
author's manuscripts and materials, and want of opportunity of 
access to the rest. It is proper to state that some of the de- 
scriptions here following were written more than ten years ago, 
and have not been revised.* 

Herbstla pabescens, nov. sp. 

Body covered with a dense short pubescence, beneath which the 
carapax is smooth and unarmed, except at the sides, where there are 
a few minute spines. There are two inconspicuous tubercles in the 
median line on the gastric region, and a short, transverse, tubercuU- 
form ridge between the gastric and the cardiac region, which latter is 
somewhat prominent. There is a single small triangular tubercle at 
the posterior extremity, on the intestinal region. Bostrum very 
short. Chelii>ed8 with the meros and carpus armed with spiniform 
tubercles ; hand smooth, unarmed ; fingers not gaping (in the female 

' For No. I. see Annals of the Lyoeom, Vol VIL (1860), pp. 49-03 ; No. 
XL, same vol, pp. 176-246. 

* Since theee pages were placed in the hands of the printer, the remainder 
of these materials were inyolyed in the disaster of the great fire of Chicago. 
The manuBoript descriptionB of the North American Schizopods, Btomapods, 
and Tetradecapods, intended to form a paH of the present paper, with nn- 
neroos drawings and the Rpecimens upon which thej were based, were aU 
burnt in this third and flnallj complete destruction of the author's sdentifio 
property. 
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and young male). Ambulatory feet unarmed, pubescent; dactyli 
very short. 
Length of carapax in a female, 0.85 ; breadth, 0.67 inch. 

It differs from H. condyliata in its shorter, broader, and 
smoother carapax, and smooth h^nd. From H. pyriformia 
{Rhodia jpyriformis Bell) in its shorter rostrum, and in the 
spines of the lateral margins of the carapax, which are smaller 
and more numerous. 

Found at Manzanillo, West Coast of Mexico, by J. Xantus, 
Esq. 

This species would come under the group named as a genus, 
Rhodia^ by Bell. This can scarcely be considered as distinct 
from Heriatiay the only important differences being those of the 
chelipeds. 

Herbstlella, noT. gen. 

This name is proposed for a group of small crabs allied to 
BerbsHay which it resembles in form, but differs in having a 
strong tooth on the inferior margin of the orbit between its ex- 
ternal angle and the base of the antennae ; and in having three 
teeth instead of two on the outer side of the basal joint of the 
antennsB. It also differs in its longer chelipeds and spinous 
meros-joint of the ambulatory feet. 

Herhstia dejyressa Stm., which inhabits the Caribbean Sea, 
may be considered as the type of the genus Herbstiella. It 
also includes H, Edwarddi Bell, from the Gallapagos Islands, 
and two new species described below. 

Herbstlella depressa. 

Herbitia cUpressa Stimpeon, Notes on N. American Crost,, p. 57 (Annals Lyo. 
Nat. Hist N. Y., Vn (1860) 185). 

In the description of this species quoted above, the prseorbital 
teeth, orbits, and antennae are by a slip of the pen stated to be 
"nearly as in J7". condyliata ^^ instead of "nearly as in J7". 
j>arvifron(f,^^ which was intended ; the species alluded to as 
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" H.parvifrons " being that described below under the name 
Herhstiella camptaccmtha. 

Herbstiella camptac^antha, nov. sp. 

HerbsUa parmfrons Stimpson, Notes on N. American Crust., p. 57 (Annals 
Lye. Nat Hist N. Y., VII (1860), 185) ; not of RandalL 

A more careful consideration of the terms of Randall's de- 
scription of H, parvifrona (Jour. Acad. Nat. Sci. Phila., VIII. 
107) leads me to believe that the species noticed by mc under 
that name cannot be the same as that meant bj that author. 

In ff. camptacantha the carapax is but slightly convex, and the 
surfJEtce is very regularly and conspicuoiisly pimctate. The cervical 
suture is deep and well marked, but the sulci separating the branchial 
from the cardiac regions are very shallow, and there is no sulcus 
whateyer between the branchial and the rather flattened intestinal 
region. There are twenty small tubercle^ on the carapax, not includ- 
ing the marginal spines. Of these tubercles there are five on the 
gastric region, four of which are arranged in a transverse line across 
the middle, the two on either side being approximated ; three on the 
cardiac region, two on the intestinal, and five on each branchial re- 
gion. On the margin of the carapax on each side behind the orbit, 
there are fourteen spines; five on the antero-lateral and nine on 
the postero-lateral margin. The posl!brior spines are very small, 
blunt, or tuberculiform ; but the anterior ones are larger, and, like the 
spines on the legs, abruptly bent at the tip, so that they have a 
trimcated appearance, with the sharp apex pointing forward. There 
is a similar spine and two smaller ones on the subhepatic region; and 
the obUque ridge separating the ptcrygostomian from the subhepatic 
region is armed with five spines, the anterior three being small and 
tooth-like. The horns of the rostrum are rather large and divergent ; 
they form considerably more than half the length of the rostrum, and 
their tips as well as those of the antennal spines are bent inward. All 
of the spines are much more acute in young specimens than in adults. 
The chelipeds are long, and the meros-joint is armed with numerous 
(about 13) blunt spines on the outer side ; the carpus is tuberculated 
above ; the large and compressed hand is perfectly smooth, and un- 
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armed above and below ; the fingers are less than half as long as the 
palm, and gaping ; and the dactylus bears a strong truncated tooth 
at the middle. In the ambulatory feet the meros-joint is armed 
with seven to ten spines along the upper edge, and two or three be- 
low near the extremity ; the carpus is slightly tuberculated, and the 
penult joint unarmed. 

The adult male specimens before me are entirely naked, but young 
and female specimens are frequently pubescent. Possibly the adult 
males may have been accidentally denuded. 

Dimensions of an adult male : Length of carapax, 0.675 ; breadth, 
0.57 inch. 

It was found at Cape St. Lncas by Mr. John Xantus, and 
there are specimens in the Museum of Comparative 2k)ology 
taken at Aeapuleo by Alexander Agassiz, Esq. 

Herbstlella trnnida, nov. sp. 

The following description is that of a female : Body and feet 
pubescent. Carapax convex, with the regions more protuberant than 
in the other two species, Thei-e are indications of tubercles on the 
upper surface, distributed as in J?[ camptacanthay but they are faint 
protuberances rather than tubercles, except the two on the intestinal 
region, which are small but distinctly prominent. There is a minute 
sharp spine at the anterior end of the branchial region and one on the 
hepatic region. On the antero-lateral margin there are no distinct 
spines, but the rounded surface is covered with minute, shai*p tubercles. 
On the j)ostero-lateral margin there are about ten minute spines, the 
anterior one largest. The horns of the rostrum are small, acute, and 
placed close together ; they form rather less than half the length of 
the rostrum. Basal-joint of the antennss short and broad, with a 
sharp projection at the insertion of the movable part of the antennas 
not seen in H. camptacantlia ; antero-exterior spine straight, acute, 
and pointing obliquely outward ; the other spines shorter than in the 
allied species. In the chelipeds the meros-joint is armed above with 
eight acute spines ; carpus with one minute spine above and a slight 
crest on the outer side; hand unarmed; fingers little gaping; 

JXTLY, lOTl. 7 ANW. Lxa Nat. Hbbt., Vol. X. 
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dactylus without tooth. Ambulatory feet with ten long, slender 
spines above and two or three below. 
Length of carapax^ about half an inch. 

Found at Manzanillo (West Coast of Mexico), by John 
Xantus, Esq. 

STotolopaSy nov. gen. 

Carapax pyriform ; back with a flattened area on the posterior 
half, enclosed by a ridge which posteriorly becomes a broad concave 
lamella, occupying the entire width of the carapax and projecting 
over its posterior extremity. Rostrum long, bifid ; horns divaricate. 
There is a prssorbital spine of moderate size, and behind the eye a 
strong triangular lobe extending slightly beyond the tip of the eye, 
and somewhat excavated in front, forming part of the orbit, which, 
however, is not completed below. The external antennae are not 
concealed beneath the rostrum, and the basal joint is broad, with a 
lobed laminiform expansion at the outer side ; coxal joint with a 
small but prominent tooth on the outer side. Outer maxiUipeds of 
the form usual in the Pisines ; meros-joint with no distinct notch for 
the reception of the palpus. Ambulatory feet cylindrical; dactyli 
very strong, curved, and nearly as long as the penult joint. Male 
abdominal appendages of the first pair somewhat flattened, reaching 
to the last segment of the abdomen, and tapering very little toward 
the extremity, which is truncate and expanded, with a fold on the 
outer and a small slender hook on the inner side. 

This genus resembles in general appearance some of the 
genera of Acanthonychidae rather than those of the Pisa 
group, in which the characters of the orbital region would lead 
us to place it. It diflFers, however, from Halimics and Pugettia 
in the strong post-ocular lobe excavated in front, and from 
Halimus also in the non-expanded penult joint of the ambula- 
tory feet. From Acam^thophrys A. M. Edw. it differs in its 
exposed external antennse. The posterior lamelliform expansion 
of the carapax will distinguish it at a glance from most if not 
all other genera of Maioids. 
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nrotolopas lamellatas, nov. sp. 

Body and limbs pubescent. Carapax with an erect spine and two 
tubercles on the gastric region, and a strong spine on each branchial 
region, on the lidge near the outer end of the laminiform expansion 
of the posterior extremity, which has a triangular tooth at the 
middle. Kostnim half as long as the post-frontal part of the carapax. 
From the antero-exterior angle of the buccal area a crest passes 
backward, defining the pterygostomian region, which crest is armed 
with two teeth, the anterior one largest. There is also a crest on 
the sub-branchial region, along the bases of the feet, ending ante- 
riorly in a projecting tooth. 

Length of carapax in a male, 0.63 ; breadth, 0.35 inch. 

Found at Panama by Capt J. M. Dow, and at Man- 
zanillo by John Xantus, Esq. 

Tyche lamellirrons. 

Tyche lamdUfrons Bell, Trans. ZooL Soa, IL 58 ; pi. xii., t 3. 
Found at Cape St. Lucas by John Xantus, Esq. 

Acanthonyx Petiveri. 

AccaUhonyx Petivem H. Milne-Edwards, Hist. Nat. des Cmst., L 343. 

This is one of the few species which inhabit the shores of 
both sides of tropical America. We have it from St. Thomas, 
collected by A. H. Riise, and from Cape St. Lucas by John 
Xantus. 

Podonema Testita. nov. sp. 

This is the first species of the genus which has been reported 
from the Western coast. It diffei's from all of the East coast 
species in its more hairy body, shorter ambulatory feet, and 
notched outer lamina or crest of the basal joint of the an- 
tennsB. The sternum and basal joints of the feet are ver- 
miculated. The penult joint of the ambulatory feet is some- 
what thickened in its distal half. 
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Lengtli of the carapax in a female, 0.52 ; breadth, 0.42 
inch. 

Found at Cape St. Lucas by John Xantu8, Esq. 

£aplearodon, no v. gen. 

Allied to Epialtus^ but with a depressed and uneven cara- 
pax. The antero-lateral angles of the carapax are strongly 
prominent, forming projecting teeth directed forward, almost 
parallel to the axis of the body. The ambulatory feet are 
strongly prehensile, with dentigerous penult joints. The size 
is small. 

Eaplenrodon trifhircatas, nov. sp. 

Carapax with a profound depression in front of the gastric region, 
and one on either side of the cardiac, which with the gastiic region 
forms a prominent median ridge. Branchial region depressed, with 
a tubercle near the postero-lateral angle. Teeth and prominences of 
the carapax generally setose. Rostrum half as long as the post- 
frontal part of the carapax, and one-third as broad as long, flattened, 
truncate, and emarginate at the extremity. Tooth of the antero- 
lateral angle half as long as the rostrum and curving forward : the 
distance between the tips of these teeth equals the greatest width of 
the carapax, and is one-third greater than the middle width. There 
is a small tooth on the lateral margin behind the antero-lateral 
angle. Orbital margin arched but not toothed. Feet with an angular 
or dentated carpal joint. 

Of this species I have seen only one specimen, a female, the dimen- 
sions of which are : Length of carapax, 0.31 ; breadth, between tips 
of antero-lateral teeth, 0.25 inch. 

Found at Cape St. Lucas by John Xantus, Esq. 
Ijambrns excaTatas, nov. sp. 

This species resembles JPartJienope in geneiul appearance. The 
carapax is irregularly hexagonal, and one-sixth broader than long. 
Antero-lateral margin concave, and forming an angle with the outer 
lateral margin, which is nearly straight and parallel w ith the axis of 
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the body, and terminates posteriorly in a strongly projecting angle. 
The postero-lateral margins are slightly concave, and form a very 
obtuse angle with each other on account of the little projection of the 
intestinal region. The periphery is armed with teeth, which are short, 
triangular, and regularly approximated on the antero-lateral and 
outer lateral margins, but are longer, more spiniform, and irregularly • 
arranged on the postero-lateral margins. On the upper surface, 
besides the usual depression between the cardiac and branchial regions, 
there are four deep excavations in front of the latter region ; — two 
separating it from the hepatic, and two, somewhat larger, from the 
gastric region. There is also a deep concavity on the frontal region, 
which is continued posteriorly for a shoH distance on the gastric 
region. The rostrum is large, regularly triangular, and deflexed to a 
right angle with the general level of the gastric region ; margin un- 
armed, or only obscurely toothed. The surface of the protuberant 
parts of the carapax is covered with low, granulated tubercles. The 
chelipeds are much shorter and stouter than in the typical forms of the 
genus, and are deeply concave above, the concavity being smooth or 
nearly so, and defined by prominent marginal crests, which, except 
on the carpus, are strongly toothed. The meros-joint of the cheliped 
is particularly short ; its anterior crest is armed with three or four 
teeth, and its superior one with only two large teeth, the outer one 
of which is much the largest. In the hand, the crest of the superior 
margin is armed with six unequal, approximated, triangular teeth ; 
and that of the outer margin with two conical distant teeth, besides 
the knob at each extremity. The lower surface of the hand is orna- 
mented with four or five rows of granulated tubercles, those of the 
middle row being largest and most conspicuous ; inner margin ser- 
rated with granulated teeth. Ambulatory feet much compressed, and 
crested above. In the female abdomen each segment is armed with 
short setose tubercles, there being a larger ridge-like one, equalling in 
extent the length of the joint, in the middle, and four or five small 
ones on each side. 

Length of the carapax in a female, 1.20; breadth, 1.38 inch; pro- 
portion 1:1.15; length of meros-joint of cheliped, 0.68; length of 
greater hand, 1.20 inch. 
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It is distinct from all other knowu species with the carapax 
broader than long, in the shortness of its chelipeds. In one of 
the specimens before me the right hand is nearly twice as broad 
as the left. 

Two specimens were collected at Manzanillo, Mex., by John 
Xantus, Esq. 

Ijambras hyponcns, nov. sp. 

The carapax is subrhomboidal in shape, the posterior region being 
well developed and prominent, as in X. angvlifrons. There is one low 
tubercle on the gastric region, two large, prominent ones on the 
cardiac, one small, spinifotm one on the posterior margin at the 
median line, and two rather large ones on the bi*anchial region, the 
posterior one of which is the taller, and situated close to the postero- 
lateral margin. Besides these tubercles, there are several other, minute 
ones, roughly arranged in eight or ten longitudinal rows, and the gen- 
eral surface is covered with punctures, crowded together. There are 
two or three small pits in the depression between the branchial and 
gastric regions. The antero-lateral margin behind the cervical s\ilcus 
is armed with eight triangular, denticulated teeth, the posterior one 
being but little longer than the others, which are equal in size. Front 
smooth. Rostnmi of moderate size, subtriangular, deflexed ; sides 
slightly concave, unarmed; apex obtuse. Chelipeds long ; surface 
smooth above, except that of the meros, which has a median tubercu- 
lated ridge ; edges of meros, carpus, and hand armed with small teeth, 
which, on the superior edge of the meros, are spiniform ; outer edge 
of hand with sixteen teeth alternating in size. Below, the cheUpeds 
ai-e smooth and glabrous except the inner edges, which are tubercu- 
lated ; the tubercles being small. Sternum with a strongly prominent, 
almost capitate tubercle on each side at the base of the chelipeds, 
which also bears a small tubercle on the basal joint ; these four tuber- 
cles are somewhat flattened at the top and bent forward. In the fe- 
male abdomen the segments are each armed with a transverse ridge, 
more or less developed ; on the second and third joints this ridge is 
strongly toothed, and on the penult joint it appears in the form of' a 
median tubercle. 
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Of this species there is but one specimen in the collection, a sterile 
female, the dimensions of which are : Length of the carapax, 0.60 ; 
breadth, 0.68 inch; proportion, 1:1.133; length of meros of cheli- 
ped, 0.60 inch. 

Found at Panama by Capt. J. M. Dow, to whom the Insti- 
tution is indebted for this and many other interesting species. 

Ijambras depresslascalns, nov. sp. 

Body depressed, though much less so than in X. crenvlatua, Cara- 
pax one-fifth broader than long; regions moderately prominent, 
the cardiac region most so ; surface covered with scattered, granu- 
lated tubercles, irregular in size. Branchial region broadly expand- 
ed. Lateral margin armed with about fourteen spiniform, granulated 
teeth, largest on the outer side of the branchial tegion ; at the postero- 
lateral angle they are as long, or longer, than the rostrum. The in- 
testinal region is broad, and projects but little beyond the line of the 
postero-lateral angles. Of the fourteen lateral teeth mentioned above, 
only five properly belong to the postero-lateral margin. The frontal 
region is concave. The rostrum is small, triangular, and horizontal. 
Chelipeds of the usual length ; superior surface of the meros with a 
median row of about five spiniform tubercles ; margins of both meros 
and hand armed with numerous spiniform teeth, of which there are 
about ten on the outer side of the hand. All these teeth of the 
chelipeds are granidated like those of the carapax, but not ramose. 
Beneath, the hands are ornamented with longitudinal rows of small, 
smooth tubercles, largest along the inner edge, and fading out toward 
the exterior margin. Ambidatory feet slightly compressed, but not 
crested, and perfectly smooth and unarmed. There is a small, slender 
spine on the penult joint of the abdomen in the male. 

Length of the carapax in a male, 0.85 ; breadth, spines included, 
1.15 inch ; proportion 1:1.35 ; length of hand, 1,13 inch. 

Found at Manzanillo, Mex., by John Xantus, Esq. 
Solenolambras arcaatns^ nov. sp. 

Carapax short and broad, with projecting lateral angles. Surface 
punctate, much more finely than in S, typicu^^ Antero-lateral 
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margin long and convex. The two antero-lateral margins together 
would form a regular arc were it not for the projection of the ros- 
trum. The postero-lateral margin is concave, and the posterior 
margin short and slightly convex. The antero-lateral margin is armed 
with eleven tridenticulate teeth, little projecting; the middle ones 
broadest. Protuberances of carapax like those of S, typicuSy but 
stronger; their ridges crenulated. Gastric and cardiac protuberances 
very tall, with strongly projecting apices, which are almost spiniform 
but not acuminate. Ridge of branchial region convex forward, and 
crenulated, with a larger toothlet at the middle. Basal joint of the ex- 
ternal antennas shorter than the next j oint. Eyes very small . Afferent 
and subhepatic channels very deep; the ridge separating them being 
prominent and very thin and sharp. No supplementary ridge on ihe 
subhepatic region. External maxillipeds with hairy margins, and 
with a tubercle near the inner summit of the ischium ; antero-exterior 
angle of the meros less acute and prominent than in S, ty picas ^ meros 
with three or four strong tubercles on the external oblique ridge. 
Sternum between the chelipeds concave, without tubercles. Chelipeds 
rather short; meros seven-toothed before and behind; carpus with 
five denticulated crests ; hand with nine strong, subspiniform teeth on 
the superior crest, and the same number of tuberculiform teeth on the 
outer and the inner edge of the lower surface ; on the inner edge the 
teeth are minute toward the base, but are large on the outer half of 
the hand. The surface of the hand between the toothed crests is 
smooth; the inferior surface, and the interstices of the teeth of all 
three of the crests, are pubescent. The hand is expanded in width 
at the distal extremity, and the dactylus wh^n retracted is exactly at 
right angles with the palm. Ambulatory feet compressed, gIabro\is ; 
meros-joints with acute, sparsely ciliated superior edge ; meros of the 
posterior pair obtuse below, without crest. Abdomen smooth. 

Length of carapax in a female specimen, 0.40; breadth, 0.52; 
length of meros-joint of cheliped, 0.31; length of hand, 0.37 inch. 

Taken at Panama by Capt. J. M. Dow. 

Heteroerypta, nov. gen. 
The type of this genus is the Cryptopodia granulata of 
Gibbcs, which approaches Solenolamlnis in its characters, and 
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differs greatly from Oryptopodia in the want of a posterior ex- 
pansion of the carapax, and in the existence of a ridge on the 
pterygostomian region defining the afferent passage. 

H, granvlata inhabits the seas of the Southern States and of 
the West Indies. 

Heterocrypta macrobraehla, nov. sp. 

Body depressed. Carapax naiTOwer and less triangular than that 
of H. granvlata, but resembling it in its granulated ridges and pro- 
tuberances. Antero-lateral margin regularly convex, and crenulated 
with fourteen or fifteen teeth which are themselves denticulated. 
Margin between the lateral angle of the carapax and the projecting 
terminus of the branchial ridge profoundly concave. Posterior mar- 
gins crenulated like the anterior, with a somewhat larger tooth on 
each side at the jimcture of the posterior with the postero-lateral 
margins. Exognath of the external maxillipeds not tuberculated. 
Chelipeds very long, smooth, and naked above, except at the crenulated 
edges. Ambulatory feet compressed ; meros-joint with sharp, minutely 
denticulated lower edge. 

Color yellowish ; sometimes with bluish-gray patches on the cara- 
pax, and bands of the same color across the chelipeds. 

Dimensions of a male: Length of carapax, 0.56; breadth, 0.60; 
length of meros of chelipeds, 0.46 ; length of hand, 0.55 inch. 

It differs from H. granulata in its longer chelipeds, and 
more strongly toothed margins of the carapax. 
Taken at Panama by Capt. J. M. Dow. 

CANCEOIDEA. 
liiomera einetimaiia. 

Carpilius cinctimcmics Adams and White, Voj. Samarang, Crust., p. 37 ; pi. 
vii, fig 4. 

lAamera dnetimana Dana, XJ. S. ExpL Exped., Crust., 1. 161. A.Milne- 
Edwards, Nouv. Arch, du Mua, I. 219. 

The dactylus of the ambulatory feet is white with a red base 
and black tip. 
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This species, like the next, is one of the few Indo-Pacific 
forms which have thus far occurred on the west coast of 
America. It was found at Cape St. Lucas by John Xantus, 
Esq. 

lilomera lata. 

Licmera lata Dana, U. S. Expl Ezped., Crust., I. 161; yiL 6. A. Milne- 
Edwards, NouY. Arch, du Mas., L 220. 

Our specimens are somewhat broader than those figured by 
Dana. Color light-red. Lateral extremities of carapax in the 
male white. Pterygostomian regions white. Fingers of hand 
black with white tips. Dactylus of ambulatory feet with a 
broad white ring at the middle. 

The dimensions of a male specimen are : Length of carapax, 
0.41 ; breadth, 0.74 inch. Of a female : Length of carapax, 
0.48 ; breadth, 0.90 inch. 

These specimens were found at Cape St. Lucas by John 
Xantus, Esq. 

Actaea DoTii, nov. sp. 

Very closely allied to the West Indian species A. setigera^ 
but differing in the granulation of the carapax, which is finer 
and more dense, and on the posterior regions more distinct. 

Dimensions of a male: Length of carapax, 0.45; breadth, 
0.63 inch. 

Found at San Salvador by Capt. J. M. Dow, and at Panama, 
by Alex. Agassiz, Esq. 

Aetaea erosa. 

AcUiea erma Stimpeon, Notes on N. American Crust, p. 5. 

The raised parts of the surface of the carapax, between the 
small cavities, are conical or ridge-like, and roughened. The 
lobes of the antero-lateral margin are not distinctly defined, 
with the exception of the posterior one, which is small, trian- 
gular, and projecting. 

This species differs from the Xantho vermievlata of H. Milne- 
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Edwards, judging from the description in the " Histoire Nat- 
urelle des Crustaces " in sculptare ; — the surface of the carapax 
is not "couverte de petits tubercles sondes entre eux par doubles 
rang^es." Also, the notch of the meros of the external maxilli- 
peds is not at the middle of the anterior margin. Milne-Ed- 
wards gives no locality for his vermiculata. 

Alphonse Milne-Edwards regards this species as belonging to 
the Xantho-ffi*o\v^. 

Xanthodes Xantusli, nov. sp. 

In this small species the carapax is smooth on the middle and pos- 
terior portions of its surface, but in front it is areolated and rough- 
ened with somewhat squamiform granules and shght transverse cren- 
ulated ridges. The antero-lateral margin is armed with four teeth, 
not including the angle of the orbit, between which and the first 
tooth there is a granulated concavity. Front little projecting, and 
bordered by a thin lamella ; outline of lobes somewhat concave. Fis- 
sures of orbit very slight. Subhepatic region irregularly granulated. 
Basal joint of the external antennsa short, scarcely reaching the pro- 
cess of the front. In the chelipeds, the carpus and hand are strongly 
granulated above and on the whole outer surface ; carpus with a deep 
sulcus near and parallel to its extero-anterior margin ; hand with thi-ee 
slight longitudinal sulci, one on the upper and two on the outer sur- 
face. Smaller cheHped sparsely short-setose. Ambulatory feet setose 
and roughened above with minute asperities. 

The dimensions of a male specimen are : Length of carapax, 0.25 ; 
breadth, 0.35 inch. 

It resembles somewhat X. granosimamLS Dana, a Polynesian 
species, but the carapax is narrower and more convex, and the 
lobes of the front are concave instead of convex. 

It is very common at Cape St. Lucas, judging from the large 
number collected by Mr. John Xantus. 

Xanthodes tnseulpta, nov. sp. 

Very small. Carapax naked, areolated; anterior areolets rather 
strongly protuberant. Surface very minutely granulated. Antero- 



Digitized by LjOOQIC 



106 Notes on North American Crmtdcea^ 

lateral margin with five teeth, including the angle of the orbit, which 
is about equally prominent with the other teeth. There is generally a 
minute denticle or two in the interval between the teeth. From the 
posterior tooth a slight transverse ridge extends inward across the 
branchial region. Front rather broad ; median and lateral sulci deep ; 
margin of lobes convex. Orbital margin smooth, or simply granulat- 
ed ; fissures very slight, except the extero-inferior one. A slight ridge 
on the subhepatic region extending forward from the second antero- 
lateral tooth. Chelipeds with large tubercles or projections, five or 
six oh the carpus, and nine or ten on the hand ; outer surface of the 
hand with a slight median ridge and obsolete transverse ranges of 
minute granules. 

Of this species I have seen only one specimen, a male, perhaps inuna- 
ture, the dimensions of which are : Length of carapax, 0.12 ; breadth, 
0.17 inch. 

The specimen was found at Cape St. Lucas by Mr. John 
Xantus. 

Menlppe Rumphil. 

Cancer Eumphii Pabr., SuppL, 336 (?). Herbst, Naturg. d. Krabbenn. 
Krebee, III,xlix.,2. 

Mentppe RumpTui De Haan, Fauna Japonica, Crust. , 21 ; Dana U. S. Expl. 
Bxped., Crust., L. 179. Smith, Trans. Conn. Acad. II. 34. 

Pseudocardnm RumphWSL Milne-Edwards, Hist. Xat. desXhiist., L 408. 

Menippe nodifrons Stimpson, Notes on N. American Crust , p. 7. 

In this species, as in M. ohtiisa, there is a striated area on the 
inner surface of the hand, but it is far less developed than in that 
species, and the strise are much finer and more closely set ; in 
some specimens they are scarcely perceptible. 

The description of Fabricius does not apply, in all respects, to 
our species ; as, for instance, " carpi vix unidentati " and " frons 
margine quadridentata." 

H. Milne-Edwards, and the older authors generally, give the 
East Indies as the habitat of the species, but White and Dana 
refer it to the West Indies and Brazil. In the Smithsonian Mu- 
seum there are specimens from Florida (Wurdemann), Jamai- 
ca (C. B. Adams), and St. Thomas (A. H. Kiise). 
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nicropanope latlmana, nov. sp. 

Carapax moderately convex, naked, smootli, and polished, except 
toward the anterior and antero-lateral margins, where it is somewhat 
granulated. Front rather broad, and little projecting; lobes with 
straight margins. Subhepatic region minutely granulated. Cheli- 
peds large and angular ; hands broad, smooth, and polished, strongly 
protuberant at the postero-inferior angle ; palm broader than long ; 
fingers nearly as long as the palm, deflexed, and black ; the black of 
the propodal finger extends on the palm for one-third its length. The 
hands are unequal, and the fingers of the smaller one are longer and 
more deflexed than those of the greater one, which gives the smaller 
hand a more angular form and a deeply concave inferior outline. 
Ambulatory feet slender, smooth, and sparsely hairy. 

Dimensions of a male : Length of carapax, 0.28 ; breadth, 0.38 inch. 

Found at Cape St. Lucas by John Xantus, Esq. 
Mlcropaiiope cristimana, nov. sp. 

Carapax convex, smooth posteriorly, and with a transverse ridge, 
interrupted at the middle, on the gastric, and one on each hepatic 
and branchial region. Front convex, rather strongly projecting at 
the middle, where there is a deep sinus, from which arises a deep 
furrow extending backward to the gastric region. Posterior lateral 
tooth rather more prominent than in M. latimcma. Hiatus of outer 
side of orbit almost entirely obsolete. Liferior inner tooth of orbit 
large. Basal joint of the external antennsB very short. Chelipeds 
large, smooth, and polished ; carpus with one tooth at the inner angle, 
and a short crest, bordering a depressed area, at the outer angle ; 
hands very short and broad, and compressed, especially above, where 
a smooth crest is formed ; posterior outer extremity of hand pi*otu- 
berant and bituberculate, the tubercles being most conspicuous in 
the greater hand. Fingers black, with white tips ; those of the smaller 
hand much deflexed and longer than the palm. Ambulatory feet 
rather compressed and faintly crested above ; dactyli pubescent. 

Dimensions of the carapax in a male : Length, 0.22 ; breadth, 0.27 
inch. 

Cape St. Lucas. J. Xantus. 



Digitized by LjOOQIC 



108 Notes on North American Crustacea^ 

Mieropanope carlbbaea, nov. sp. 

Carapax somewhat pubescent, with two or three transverse raised 
lines, or slight pubescent ridges, on the gastric and on each branchial 
region. Frontal and gastric regions nearly smooth. Front rather 
prominent, nearly horizontal ; margin straight ; median sinus slight. 
Flagellum of the external antennsB as long as the front is broad. 
Chelipeds obsoletely granulated ; carpus with four or five tubercles 
above, and a tooth at the inner angle ; hand unarmed, but with 
two slight parallel longitudinal lidges on the upper side. Ambula- 
tory feet smooth, slightly pubescent. 

The dimensions of the carapax in a male specimen are : Length, 
0.16 ; breadth, 0.22 inch. 

Found at St. Thomas, by A. H. Eiise, Esq. 

Chlorodius oceldentalls nov. sp. 

This species represents on the West Coast the C.Jloridanua 
of the Caribbean Sea. Like many other West Coast crabs, it 
differs from its eastern analogue in its broader and less convex 
carapax. The antero-lateral t«eth are less prominent than in 
C. JloridanuSy the second tooth in particular being broader and 
much less acute. The median lobes, or teeth of the front, do 
not project beyond the lateral ones. 

Dimensions of a male specimen : Length of carapax, 0.45 ; 
breadth, 0.74 inch. 

Found at Panama by Alex. Agasslz, Esq., and at Manzanillo, 
Mex., by Mr. John Xantus. 

Panopeus plantsslmus. 

Xaniho pktnmima Stunpson, Notes on N. American Crustacea, p. 77. 

The reception of several specimens of this species of larger 
size, and more perfect than those first obtained, gives an oppor- 
tunity for a re-examination of its characters, which leads me to 
refer it to the genus Panopeus, 

The body and chelipeds are very much depressed. The chelipeds 
are very large, and the carpus has a groove on the upper surface, 
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ruiming parallel and near to the antero-exterior margin ; above this 
groove there are two tubercles, separated from each other by a short 
groove placed at right angles with the first. 

Dimensions of a male specimen : Length of carapax, 0.34 ; breadth, 
0.53 inch. 

Cape St. Lucas. 

Pilamnus depressus, nov. sp. 

Body depressed ; carapax for the most part flattened and naked, 
but slightly curved, pilose and roughened toward the anterior and 
antero-lateral margins. Frontal margin spinulose. Margins of the 
orbits above and below armed with spiniform teeth. Antero-lateral 
margin with three spiniform teeth besides the angle of the orbit, 
which, like the next lateral tooth, is bifid. Subhepatic tooth minute. 
Subhepatic and suborbital regions covered with sharp granules con- 
cealed beneath pubescence. Feet pilose and spinulose; spinules 
shorter than in P. JCantusii, Greater cheliped naked and obsoletely 
granulated on the larger part of its outer surface. 

Dimensions of a male specimen : Length of carapax, 0.35 ; breadth, 
0.47 inch. 

Cape St. Lucas. J. Xantus. 

Pllamnas ceratopas. 

Pilumnus cercUopus Stimpson, Notes on N. American Crustacea, p. 87. 
PUumnusf Desbonne et Schramm, Crust, de la Guadeloupe, p. 83; pL iii, 
figs. 9, 10. 

This species, originally discovered on the Florida coast, was 
found at Guadeloupe by M. Desbonne. 

Ptlmnnas marglnatus, nov. sp. 

A very small species. Carapax somewhat hairy, moderately convex, 
somewhat distinctly areolated, and regularly covered with small equi- 
distant tubercles, between which the surface is very minutely punc- 
tate. The posterior extremity is very narrow. The areolets are not 
protuberant. The median frontal channel is rather deep and con- 
spicuous. The front is broad, very little prominent, and separated 



Digitized by LjOOQIC 



110 Notes on\ North American Crustacea^ 

from the supra-orbital margin by a small notch ; its margin is simply 
granulated, and there is a slight channel running parallel with it and 
separating it from the frontal region. The orbital margin is unarmed 
except by small tubercles or granules, and has a single slight fissure 
at the middle above. The antero-lateral margin is sharply defined, 
almost limbed ; and is armed with three very slightly prominent 
teeth, besides the angle of the orbit, and a broad lobe posterior to it, 
neither of which project beyond the general outline ; the three 
teeth are each composed of two or three denticles, of about the size 
of the tubercles of the dorsal surface. There is no subhepatic tooth. 
The ridge of the endostome is almost obsolete. Chelipeds large, granu- 
lated ; carpus and hand usually covered on the outside with a dense 
tuft of algoid growth. 

Dimensions of a male specimen : Length of carapax. 16; breadth, 
0.20 inch. 

This species is chiefly remarkable for the absence of a sub- 
hepatic tooth, and the character of the autero-lateral margin, 
which approaches somewhat in appearance that of Pilum- 
noides^ though much shorter. 

Cape St. Lucas : J. Xantus. 

Aeldops nov. gen. 

Carapax broad, smooth, with convex antero-posfcerior and nearly 
plane transyerse dorsal outline ; surface neai-ly even. Antero-lateral 
margin short, acute, with three inconspicuous teeth, besides the 
angle of the orbit. Eyes and orbits elongated, resembling somewhat 
those of certain Macrophthalmoids. Orbits destitute of teeth or 
fissures. Eye -peduncles flattened, with an acute anterior edge con- 
tinuous with that of the margin of the carapax. The basal joint of 
the external antennae fills the hiatus of the orbit and just reaches the 
front. Chelipeds small. Ambulatory feet broad and compressed, 
except the terminal joint, which is narrow. Abdomen of the male 
with the third joint much produced on either side. Male appendages 
of the first pair broadly laminate at base, geniculated at the posterior 
third of their length, and tapering to a fine point, somewhat incurved 
toward the extremity, and reaching to the penult segment of the 
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abdomen ; those of the second pair two-thirds as long as the first, 
slender, cylindrical, and tapering to a filiform extremity. 

This genus is somewhat allied to Pilumnus^ but differs 
greatly in the character of the orbits and eye-peduncles. 

Aeidops fimbrlatas, nov. sp. 

Anterior and antero-lateral margins of the carapax ciliated with 
a fringe of long fine hairs. Carapax covered with a short pubescence, 
and areolated, the areolets being sufliciently distinct, but not at all 
protuberant. Angle of the orbit and next tooth of the antero-latei-al 
margin about equal in size ; the other two teeth very small. Sub- 
hepatic region smooth. Front not prominent ; median sinus slight ; 
lobes very slightly convex. External maxillipeds hairy ; meros-joint 
somewhat swollen. Chelipeds somewhat hairy ; hand granulated on 
the outer side ; fingers short, acuminate, and with granulated longi- 
tudinal ridges. Ambulatory feet ciliated. 

Dimensions of a male specimen : Length of carapax, 0.21 ; breadth, 
0.28 inch. 

This little crab resembles Ceratoplcuc eiliatus in appearance. 
Cape St. Lucas. J. Xantus. 

Achelous transversas, nov. sp. 

Carapax broad ; regions only slightly protuberant ; ridges distinct, 
granulated ; branchial ridge sinuous, but only slightly convex, curv- 
ing forward even less than in A. Gihhesii and scarcely more than in 
CaUinectes, but nevertheless forming an angle near the base of the 
lateral spine. The oblique meso-branchial lobes are distinct. The 
lateral spine is long, as long as the space occupied by the four or five 
teeth in front of it. The other antero-lateral teeth are pretty strong, 
equal, and have a granulated surface. Front nearly as in A, pana- 
mensis described below, but with the teeth somewhat more pointed. 
Chelipeds rather short ; meros four-toothed in front. Meros of the 
posterior pair of feet with a spiniform tooth at inferior extremity. 

Dimensions of a male : Length of carapax, 0.39 ; breadth., 0.85 
inch. 

Of this species I have seen only one specimen, which is im- 

NOVEHBEB, 1871. 8 Ami. Lxa Nat. Hist. Vol. X. 
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perfect, the hands being wanting. It has somewhat the aspect 
of a Callinectes. 

It was taken at Manzanillo, Mex., by John Xantus, Esq. 

Aehelous aeaminatas, nov. sp. 

Body and feet pubescent. Carapax very short and broad ; propor- 
tion of length to breadth, 1;2.52 ; surface uneven, but with the pro- 
tuberances few in number and large, these being on the gastric, 
cardiac, and inner branchial regions. All the protuberances and 
ridges are granulated at their summits only. The branchial ridge is 
convex, bending rather abruptly forward near the base of the lateral 
spine. This lateral spine is very long, nearly two-thirds as long as 
the antero-lateral margin. The other teeth are rather strong, the 
second, fourth, and sixth being somewhat smaller than the others. 
Front convex, separated from the orbit by deep incisions ; median 
teeth projecting somewhat beyond the level of the outer angles of 
the orbit; teeth equal, bluntly triangular, moderately deeply cut; 
median teeth most projecting. A large notch on the margin of the 
orbit above the insertion of the external antennae. Chelipeds very 
long, nearly three times as long as the carapax ; meros longer than 
the carapax, projecting nearly to the middle of the penult joint of the 
first pair of ambulatory feet, and tapering, and armed with four spines 
in front ; carpus slender, inner spine no longer than the basal spine 
of the hand ; hand very slender, almost sword-shaped, and with 
strong granulated ridges. A spine on the meros-joint of the pos- 
terior pair of feet. 

Dimensions of a male: Length of carapax, 0.50; breadth, 1.26 
inch. 

Found at Panama by Capt. J. M. Dow. 

Aehelous panamensis, nov. sp. 

Carapax moderately broad; regions moderately protuberant. 
Branchial ridge bending very abruptly forward near the base of the 
lateral spine. Lateral spine as long as the space occupied by the 
three teeth in front of it. ITie other lateral teeth are rather strong, 
and of equal size. Front projecting slightly beyond the level of the 
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angles of the orbits ; teeth rather blunt, equally prominent ; median 
teeth smaller than the laterals, and separated from each other by a 
much deeper and narrower sinus than that separating them from 
the laterals. Notch of orbital margin over base of antennae very 
slight. Chelipeds rather long; meros with four spines in front; 
inner spine of cai'pus about twice as long as basal spine of hand ; 
hand of ordinary proportions, if anything rather more slender than 
usuaL A spine on meros joint of posterior feet. 

Dimensions of a male: Length of carapax, 0.40; breadth, 0.75 
inch. The breadth in this and the two preceding species of Achelous 
is measured between the tips of the lateral spines. 

It diflTers from A, acuminatvs in its narrower carapax, shorter 
lateral spines, blunter frontal teeth, and thicker hand. 
Panama. Capt. J. M. Dow. 

Aeheloas anceps. 

Lupea aneeps De Saossnre, Crost. nouy. des Antilles, etc., p. 18 ; pi. ii, 
Ml. 

Lupea Duchassaffiu Desbonne et Schramm, Gmst de la Goadeloupe, p. 89 ; 
pL iv, f . 25. 

Specimens from St. Thomas in the Smithsonian Collection 
agree with the descriptions quoted above in everything except 
their shorter chelipeds. 

OCYPODOIDEA. 
Paehygrapsas gracilis. 

Metopograpsus graciUs De Sanssore, Crust nouy. des Antilles, eta, p. 27 ; 
pL ii, fig. 15. 
Found at Barbados by Professor T. Gill. 

Paehygrapsas transTersus. 

OrapfUf transv&r^us Gibbes, Proa Am. Assoa Ady. Set, 1850, p. 181. 
Pachygrapsus transversus Qribhea^ loc. eit., p. 182. 

Metopoffrapsiis diUnus De Sanssnre, Crust, nouy. des Antilles, p. 29; pi. ii, 
%16. 

Found at St. Thomas by A. H. Eiise, and ^^ ^«ii\>adoft by 
Theo. Gill. 
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Paehygrapsns socias, nov, sp. 

Closely allied to -P. trarvsversuSy but differing in several* minor par- 
ticulars. The carapax is somewhat narrower, less convex, and more 
strongly striated ; and the frontal region is more depressed and ex- 
panded. The propodal finger of the chelipeds never has the dark 
patch which is always more or less conspicuous in P. tranaversus and 
P, %nnotatu8. 

Dimensions of a male specimen: Length of carapax, 0.63; 
breadth, 0.725 inch. 

There are specimens in the Smithsonian Collection from the 
following localities : Peru, C. H. Raymond ; Panama, Alex. 
Agassiz ; San Salvador, J. M. Dow ; Manzanillo, Mex., John 
Xantus ; Cape St. Lucas, John Xantus. 

LEUCOSOIDEA. 
Calappa eonTexa. 

Caiappa convexa De Saussnre, Rev. et Mag. de Zosl., 1853, pi. xiii, fig. 9, 
Calappa Xantudana Stimpson, Notes on N. American Crust. , p. 109. 

There are specimens in the Smithsonian Collection from Cape 
St. Lucas (Xantus), Mazatlan (Bischoff), and Panama (Stern- 
bergh). 

Osaehila acuta, nov. sp. 

Carapax depressed between the protuberances, and particularly 
toward the antero-lateral margins, where it is broadly expanded and 
concave. Protuberances rather small and somewhat conical; the 
three on the gastiic region equal ; all of them tuberculated, and with 
the tubercles coarsely punctate. Between the large protuberances 
there are no small ones, but the surface is smooth, naked, and micro- 
scopically and crowdedly punctate. The rostrum is flattened, narrow, 
prominent, and bilobed at the extremity ; margin thin and sharp, 
and at the extremities of the lobes denticulated. Antero-lateral 
margin acute, arcuated anteriorly but becoming nearly straight and 
parallel to the axis of the body posteriorly ; its armature is variable. 
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but generally there are seven or eight teeth behind the obtuse tubercu- 
iated space near the orbit, or rather behind the point where the 
transverse subhepatic ridge joins the margin; the teeth increase in 
size posteriorly, and each one is composed of two or three denticles, 
the median one being largest where there are three. The postero- 
lateral margin is thickened, as if double ; it is irregularly tubercu- 
lated, and bears two strong triangular teeth, one next the lateral tooth 
of the carapax and the other next the posterior extremity. The 
posterior extremity of the carapax is narrow, with two thickened, 
tubei-culated margins placed one above the other. Benea^, the suiv 
face of the body is rough with pits and tubt'rcles both anteriorly and 
posteriorly; but the subbranchial region is smooth. Chelipeds angu- 
lar ; meroe smooth below, and having a transverse, crenulated, lami- 
niform crest at the superior extremity, following the upper part of 
the base of the cturpus ; supero-exterior surface of the carpus nearly 
smooth ; superior crest of the hand with three equal teeth ; outer 
surface of hand wiUi five longitudinal ridges, the three upper ridges 
formed of large, the two lower ones of smal] tubercles. Ambulatory 
feet nearly as in 0. tuherosa, but with the crests less prominent, that 
of the meros-joint not pitted, but faintly denticulated and sparsely 
hairy. 

Color yellowish, with spots of red and white resembling patches of 
lichen. 

Dimensions of a male : Length of carapax, 0.70; gi*eat«st breadth, 
at the antepenult antero-lateral tooth, 0.83 inch. 

There are several specimens of this species in the Smithso- 
nian CJollection, which were taken at Panama by Capt. J. M. 
Dow, and at Manzanillo by John Xantus, Esq. 

litthadla pontifera, nov. sp. 

The following description is that of an adult female, the only spe- 
cimen I have seen. The carapax is rather broader and less convex 
than in other species of the genus, and has an angular outline, with 
an aspect somewhat like that of a Ntirsia, The sides project con- 
sidembly over the bases of the feet. The entire upper surface is 
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granulated. The protuberances of the earapax are smaller than usual, 
but prominent, and covered with tubercles, or granules, much larger 
than those on the depressed parts. The branchial protuberance is 
divided into two, one part being connected by a ridge with the ante- 
rior lateral tooth, and the other by a thicker ridge with the posterior 
lateral tooth. There is a median tuberculated ridge extending from 
the frontal region to the cardiac, and interrupted at the centre of the 
earapax. Between the cardiac and the branchial region on either 
side there is a deep narrow cavity, bridged over by the meeting of a 
projection from the cardiac region with a similar projection from the 
posterior biunchial protuberance. The hepatic region is not very 
protuberant above, and bears a short longitudinal ridge. The mar- 
ginal teeth of the earapax are all prominent, thickened, coarsely 
granulated, and separated by rather deeply concave intervals. The 
anterior lateral tooth (that on the branchial region, forming the an- 
tero-lateral angle of the body) is very large and prominent, and 
thei-e is a smaller triangular tooth in front of it, pointing downward. 
Between this latter and the triangular hepatic tooth there is a deep 
sinus. The subhepatic tooth is very prominent and tuberculated. 
The posterior lateral tooth is obtusely rounded. The posterior mar- 
gin is thinner than the anteiior and lateral margins on account of the 
deep excavation around the cardiac region ; the intestinal region is 
bilobed, but the lobes do not form dentiform projections, the poste- 
rior outline being nearly straight when viewed from above, though 
interrupted at the middle. The front has a deep sinus at the middle, 
and is somewhat bimarginate. The epistome is very short, and the 
suborbital region less developed than usual. The external maxilli- 
peds are granulated, with the meros of the endognath much smoother 
than the other joints. The chelipeds are somewhat flattened, fmd 
resemble those of the type, L, Cwmingii; the outer crest of the hand 
is rather sharp. The ambulatory feet are granulated and tubercu- 
lated ; the tubercles not spiniform. The abdomen is densely tuber- 
culated. 

Dimensions of the female specimen: Length of earapax, 0*39; 
breadth, 0-48 inch. 

This can scarcely be the Ehalia mammiUosa of DesboDne and 
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Schramm, Crust, de la Guadaloiipe, p. 54, for that species is 
described as having the grannlatioiis of the chelipeds larger 
than tliose of the carapax; the naeros of the cheh'peds rounded, 
and both meros and hand without crest ; the ambuhitorj feet 
simply granulated ; and no mention is made of the bridged 
fossae between the cardiac and the branchial regions, unless 
these are what is meant by "trous borgnes," which is not prob- 
able. What E. mammillosa is will, perhaps, always remain a 
matter of conjecture, as no specimen was preserved in Des- 
Wnne's collection, and no figure was made. It is probably a 
Lithadia. 
Found at Barbados by Theodore Gill. 

Uhlias, nov. gen. 

Closely allied to Oreophoms^ but differing in its broadly el- 
liptical shape, in the greater expansion of' the sides of the cara- 
pax, in the non-projecting front, in the concealment of the eyes 
beneath the orbital margin of the carapax, in the broader and 
non-tapering exognath of the external maxillipeds, and in the 
expanded penult joint and short dactylus of the ambulatory 
feet. The hepatic region is not distinctly defined, and is not 
toothed. 

Uhlias is an American, while OTeophx>Tus is an East Indian 
genus. 

Uhlias elltpticus, nov. sp. 

Of this species I have seen only one specimen, a female, which 
may be described as follows : Carapax broad, regularly elliptical, rather 
depressed ; sides much expanded, laminiform ; middle of the carapax 
elevated above the sides, which are depressed. Upper surface, with 
the exception of the central parts and the lateral expansions, covered 
wi^ deep, roimded, or elongated pits. The posterior pits are the 
largest, and six of them, of a pentagonal or rounded shape, are situ- 
ated on the posterior part of the branchial regions, three on each 
side. A large, transverse pit occupies the entire width of the intes- 
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tinal region, following the posterior margin. The pits on the frontal 
and hepatic regions are elongated in a direction parallel with the 
longitudinal aids of the body. The entire surface, except the bottoms 
of the pits, is granulated. The margins are slightly waved, but no- 
where distinctly toothed. The front does not project much beyond 
the regular curve of the anterior outline. The frontal margin is 
thick, and the eyes are small, and in our specimen are firmly imbed- 
ded in, their sockets, lying beneath the margin, so as not to be seen 
from above. The intestinal margin is straight. Feet gi'anulated. 
Chelipeds short, with a crest on the meros and one on the hand. 
Ambulatory feet compressed, with a laminiform crest on the meros 
joint, and two similar crests on the carpus and penult joint; this 
penult joint is broadly expanded below, forming a process against 
which the short dactylus retracts ; thus giving^a subcheliform appear- 
ance to the extremities of the feet. 

Dimensions of the female specimen : Length of carapax, 0.20 ; 
breadth, 0.31 inch. 

Found at Panama by Capt. J. M. Dow. 

Uhllas linibatus, nov. bp. 

Description of an adult female : Cai-apax broad, subelliptical, rather 
sharply curved and almost angular at the sides, which are strongly 
projecting. Upper surface coarsely and closely granulated, and 
moderately convex, except towards the sides, where it is depressed as 
in XT, dlipticus. The cardiac region is surrounded, except in front, 
by a deep furrow, which posteriorly follows the posterior margin of 
the carapax. There is also a deep circular pit on the posterior part 
of the branchial region ; but there are no other well-defined pits, al- 
though the swollen part of the carapax is surrounded on the sides 
and in front by a shallow concavity, which deepens at its posterior 
extremity on the branchial region. The lateral margins are waved, 
but not distinctly toothed. The posterior margin is slightly convex. 
Ambulatory feet rather short and stout, not compressed, granulated 
above and below ; penult and antepenult joints somewhat flattened 
or even concave above, but not crested ; penult joint much less ex- 
panded below than in U* eiXipticus^ and not forming so distinct a 
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hand ; dactyli about equal to the penult joint in length. The cheli- 
peds are wanting in the only specimen I have seen. 

The dimensions of this specimen are: Length of carapax, 0.22; 
breadth, 0.32 inch. 

Fi»und at St. Thomas, W. I., by A. H. Eiise. Esq. 
' Spelaeophorus nodosus, A. M.-Edw. 

OreopTwrua 7W?d<ww«"Bell, Trans. Lin. Soc, XXI, 307; pi. xxxiii, fig. 8. 
Spdaeopharus rwdoms A. MUne-Edwards, Ann. Soc. Ent. de France, 
4« Serie, Tome V, p. 149. 

Of this species there is one (female) specimen in the Smitli- 
sonian collection. It agrees well with the figure and descrip- 
tion of Bell, except that the exognath of the outer maxillipeds 
does not taper, but is blunt, almost truncated at the extremity, 
and that the ambulatory feet are less spinous. The postero- 
iuferior marginal lobe is concave in outline, and granulated 
below; and its lateral angles do not form teeth projecting 
downward, as in Bell's figure of a posterior view of the male 
carapax. This latter may be a sexual diflference. The soldered 
sei^ments of the female abdomen have a longitudinal sulcus on 
either side of the median line, and the lateral surfaces are ru- 
gose and pitted, as if eroded. 

The specimen was taken at Jamaica by the late Prof. C. B. 
Adams. 

POECELLANOIDEA. 
Petroltsthes eriomerus, nov. sp. 

Near P, rupicola. Front nearly horizontal. Epigastric lobes 
rather sharply prominent, more so than in the allied species. The 
protogastric and epibranchial lobes are also prominent, and there is a 
channel between them and the orbital and the anterolateral margins. 
Front broad, triangular, much less prominent than in P. rupicola. 
Chelipeds (except at the fingers) granulated ; carpus ^tiher elongated, 
with a straight and entire anterior margin destitute oi »• ^Tcominent 
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inner lobe, and a denticulated posterior margin ; hand with a tuft of 
hair between the fingers below. Ambulatory feet everywhere hairy 
on upper edge. Surface of meros of third pair also hairy. Size of 
P. rupicola. 

Found at Mendicino, Cal., by Alexander Agassiz, Esq. 
Polyonyx niacrocheles. 

Porcdlana macrocJieles Gibbes, Proc. Am. Assoc. Adv. ScL, 1850, p. 171. 

This species lives in the tubes of Chaetoptervs^ along with 
the worm and its other guest, Pinnixa chaetopterana^ on the 
coast of South Carolina. 

HIPPOIDEA. 
Reniipes barbadensis. 

JSquiUa barbadensis avaUa Petiver, PaQtrigraphia americana, pL 11, 1 9. 

Body oval. Oarapax depressed, not narrowed anteriorly ; surface 
nearly smooth, but anteriorly and toward the sides minutely lineo- 
lated transversely as in other species. Front broad, imdulated, with 
a single broadly rounded median tooth ; margin minutely crenulated. 
The lateral mai'gins are ornamented with a rather broad marginal 
stripe, which is transversely striated ; striss setiferouS, and not inter- 
rupted at the middle as in some species. Inner antennsd half as long 
as the carapax ; the shorter fiagellum being scarcely a tenth part as 
long as the longer one, which is compressed and almost naked. 

Length of carapax, 0.84 ; breadth, 0.69 inch. 

Found at Barbados by Prof. Gill, and at Key Biscay ne, 
Fla.j by the late Gustavus Wurdemann. 

THALASSINOIDEA. 
Crlypturus. 

Olypturus Stimpson, Proo. Chicago Acad, of Sciences, I, 46. 
Flagella of the anteimulss much longer than their peduncles. Ex- 
ternal maxillipeds indurated; meros and ischium not dilated, no 
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broader than the propodus (penult joint), and concave on the outer 
surface ; ischium armed along the middle of its inner edge with a 
sharp, prominent, spinous crest ; carpus thick, and only half as broad 
as the propodus, which is greatly dilated within, and truncated, but 
not grooved, at the broad anterior margin, against which the dactylus 
folds ; dactylus rather stout, compressed, and rather longer than the 
anterior margin of the propodus. Mandibles strong, much indurated ; 
corona with its mai'gin imevenly toothed, deeply cleft within, and 
with the basal process as broad and half as high as the corona itself, 
and having also a toothed edge. Appendages to the first two joints 
of the abdomen in the male nearly similar to the corresponding parts 
in the female. Caudal lamellse deeply sculptured. Of the appen- 
dages to the penult joint of the abdomen, the outer lamellae appear as 
if composed of two pieces soldered together, the outer one of which 
overlaps the inner ; while the inner lamellse are obliquely triangular. 
Terminal segment of the abdomen very small. 

Crlypturus aeanthochirus. 

Qlyptwrus acanthochirus Stimpson, Proo. Chicago Acad, of Soiences, 1, 46. 

Dorsal suture very deep. Front bearing an erect spine close to its 
anterior extremity, and a sharp, curved spine on either side, over the 
insertion of the outer antennas. Greater cheliped rather short and 
stout ; ischium, meros, and carpus with their lower edge spinous ; 
meros with two spines above, and no projecting lobe at the base 
below ; carpus much shorter than the palm of the hand ; hand much 
broader than the carpus, with three spines on the upper edge, and a 
granidated area on the outer surface behind the base of the pollex or 
immovable finger; dactylus two-thirds as long as the palm of the 
hand. Smaller cheliped nearly similar to the greater one in shape 
and armature, but of less than half its size. 

In a female specimen, the length of the animal, exclusive of the 
antennas, is 3.9 inches; length of the carapax, 1.02; length of car- 
pus and hand taken together, and measured to the end of the dacty- 
ius, 1.5 inches. 

This species is not uncommon among the J^loriia- Keya. A 
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considerable iininber of specimens was found at the Tortugas 
bv Dr. Wliitehurst. 

It cannot be mistaken for an}- of the Thalassinidea found on 
our coast, unless it be a species described by Prof. Lewis R. 
Gibbes under the name of CalUanassa grandimana^ in the 
Proceedings of the Charleston meeting of the American Asso- 
ciation for the Advancement of Science, in 1850. If the de- 
scription given by that author is correct, however, our species 
differs from that named by him in having the palm of tliehand 
le.^s than twice as long as tlie carpus, and in having a granu- 
lated area on the outer surface of this palm; as well as in the 
armature of the lower edge of the greater cheliped. 

Callichlriis. 

CaXUcMrus Stimpson, Proa Chicago Acad, of Sciences, I, 47. 

Flagella of antennulffi rather shorter than their peduncles. Exter- 
nal maxillipeds soft, coriaceous; meros and ischium compressed 
and dilated ; meros short ; carpus and propodus much dilated 
at the inner margins; propodus larger and more dilated than 
the carpus, and with a groove in its anterior margin, into which the 
small, curved dactylus folds. Inner lobes and laciniae of the second 
pair of maxillae for the most part narrow. Mandibles very small and 
weak, not indurated ; internal basal projection only slightly devel- 
oped. Carpus and hand of the greater cheliped very long. The ap- 
pendages to the first and second joints of the abdomen in the male 
are small ; those of the first pair having but one branch, while those 
of the second pair have two branches, the outer branch being minute. 
Caudal lamellae much thickened. Inner lamellae of the appendages to 
the penult joint of the abdomen very narrow, almost styHform. Ter- 
minal joint of the abdomen short and broad, contracted at the base, 
and emarginated at the extremity. 

The type of this genus is the CaUianassa major of Say (Jour. 
Acad. Nat. Sci., Philad., I, p. 238). This species is found 
abundantly on the sandy shores of the Southern States — North 
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and Sonth Carolina, Georgia, Florida, etc. It burrows in the 
sands about low-water mark, its holes being usually about one 
foot in depth. 

ASTACOIDEA. 

IScyllaras ncidilter. 

ScyUarus nodifer Sidmpson, Proo. Chioago Acad, of Soienoes, I, 48. 

Upper surface tuberculated ; tubercles sparsely setose. A strong, 
bidentate projection on the gastric region of the carapax. On the 
third segment of the abdomen above there is a very prominent, me- 
dian knob, which forms the posterior extremity of the body when the 
abdomen is folded in. The second joint of the antemise is aimed 
with four or five teeth on the antero-exterior margin — the teeth, with 
the exception of that at the angle, being little prominent. Fourth 
joint of the antennas broader than long, with the margins crenulated, 
and the antero-exterior angle prominent. 

The length of the largest specimen is about five inches. In a male, 
the length of the carapax is 2.1 ; and its breadth at the anterior ex- 
tremity, 1.88 inches. In a female, length of carapax, 1.225 ; breadth 
anteriorly, 1.13 inches. 

Found among the Florida Keys. The specimens in the 
Smithsonian Museum were taken at the Tortugas by Dr. 
Whitehurst, and there are examples from Key West in the Mu- 
seum of Comparative Zoology at Cambridge. 

CAKIDEA. 
Hippolysniata ealifbrnica. 

StppolysTnata caUfomica Stimpson, Proo. Chicago Acad, of Sciences, 1, 48. 

Surface of carapax and abdomen minutely pubescent. Rostrum 
short, scarcely over-reaching the ante-penult joint of the peduncle of 
the antenntdflB, and six-toothed above, the posterior tooth being situ- 
ated at one-half more than the usual interval behind the next tooth, 
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and at about the anterior third of the length of the carapax ; below, 
the rostrum is armed with three minute teeth. On the anterior mar- 
gin of the carapax there is a strong spine above the base of the antennse, 
and a minute one below it. Flagella of the antennulse equal, and 
very long, one and a half times as long as the body. Acicles or ap- 
pendages to the antennae broad even to their tips, and much longer 
than the peduncles of the antennulss. £xtemal maxillipeds thickly- 
setose, and reaching the extremity of the acicles. Terminal segment 
of the abdomen with two pairs of aculei above. 
Length, 1.25 inches. 

Found at San Diego, Cal., by Mr. Cassidy. 

This is the analogue of the Florida species, H, Wurdemanni 
{Ilippolyte Wurdemanni Gibbes), from which it differs in its 
longer antennulse, smaller eyes, etc. 

RhynchocyIa» parTulus, nov. sp. 

Dorsum of the carapax elevated, and protuberant at the middle of 
its length, its anterior half having a considerable slope forward, and 
being obtusely carinated and armed with five small, spiniform teeth ; 
— the posterior two teeth being somewhat remote from the anterior 
three, which are approximated. Rostrum one-third as long as the 
carapax, rounded-ovate, reaching beyond the tips of the peduncles of 
antennulse and the antennal scales, and serrated with six teeth above 
and three below near the extremity. Antennulie longer than the 
rostrum ; antennse as long as the body. The external maxillipeds 
reach the extremity of the peduncle of the antennot. Feet of the 
first pair very short ; carpus half as long as the meros, and excavated 
in front for the reception of the hand. Feet of the second pair with 
a triarticulate carpus. Abdomen smooth above ; caudal segment with 
two pairs of aculei on the dorsum. 

The color in life is unknown to me. Alcoholic specimens are plen- 
tifully spotted and blotched with whitish pigment. 

Length, half an inch. 

Found at St. Joseph's L, Texas, by Gustavus Wurdemann, 
Esq. 



Digitized by VjOOQIC 



in the Miiseum of the Smithsonian Institution, 125 
Nectocrang^on lar. 

Crangan lar Owen, Beeche/e Voy., Zodl., 88 ; pL xxviiL f. 1. 
Argia lar Kroyer, Tidsskrift, IV. 255; pi. v, f. 45-62. 
Nectocrangon lar Brandt, Sibiiisohe Beise, ZooL, p. 115. 

There are specimens in the Smithsonian collection, taken at 

St. John's, Newfoundland, by Prof. Gill. 

Hippolyte picta, nov. sp. 

Carapax and rostrum as in JZ sitchaensia Brandt (Sibirische 
R^ise, Zool., p. 116; pi. v, f. 8), the latter reaching a very Uttle 
beyond the peduncle of the antennulss, and armed with six teeth 
above (including two on the carapax) and three teeth below, near the 
exti-emity. On the antennul« the outer flagellum has the slender 
part only one-fourth as long as the thick part ; the inner flagellum is 
one-half longer than the outer. The external antennse are one-third 
longer than the body. The external maxillipeds reach a little beyond 
the tip of the antennal scale, and are provided with a flagellum or 
epignath, but have no exognath. Feet of the first pair provided with 
an epipod ; those of the last pair rather long and stout ; abdomen 
smooth ; last segment with four pairs of dorsal aculei. 

Thorax obliquely streaked with crimson. Length of the largest 
specimen, 1.33 inch. 

It diflfers from II. sitchdensis Brandt in its longer external 
maxillipeds and non-carinated abdomen. The rostrum is longer 
than in H, palpatory but much shorter than in II, Layi, 

Found at Monterey, Cal., by A. S. Taylor, Esq. 

Hippolyte Tibrans, nov. sp. 

This species resembles very closely B, Phippsii Kroyer 
(Monog. Fremst. Hippol., p. 106, pi. iii, fig. 65-68), but differs 
in having but one spine over the eye, and only two or three 
teeth beneath the tip of the rostrum. The carina of the cara- 
pax is suflBciently well marked toward the base of the rostrum. 

Found in Massachusetts Bay. 
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Hippolyte spina. 

Cancer spinus Sowerby, British Miscellany, xxi 

Hippolyte spinus White, British Musemn Cat., Crust. (1847), p. 76. Bell, 

British Crustacea, p. 284. 

HippdyU Sowerbd Leach. Kroyer, Monog. Fremst. HippoL, 90; pL ii, fig. 
45-64. 

This species is very beautifully colored in life, being gene- 
rally .speckled or mottled with crimson, or bluish; the base of 
the antennulsB is usually brownish, and the scale of the antennce 
blue. 

It is common on rocky bottoms, among algoe in the laminariaii 
zone, on the coasts of Maine and Massachusetts. I have several 
specimens from Grand Manan, where it occurs at low water 
mark. 

Sowerby, by the name he gave to this species, doubtless had 
reference to a spine, or the backbone; in Latin spina^ not 
spinus. /Spinus is not an adjective, and means only the sloe- 
tree, which could scarcely have been intended. I have, there- 
foi*e, taken the liberty to modify the name, and all the more wil- 
lingly because Hippolyte is feminine. 

Hippolyte FabrlcU. 

BtppolpU Fabricii Kroyer, Monog. Fremst Hippol, p. 69; pL i, f. 12-20. 
This species is common in Massachusetts Bay, in which I 
have often obtained specimens by dredging. 

Hippolyte Oalmardil. 

HippcHyU OaimarcUi H. Mihie-Edwards, Hist. Nat. des Crust., II, 878. 
Kroyer, Monog. Fremst. Hippol., p. 74; pi. i, f. 21-29. 

In our specimens the back of the abdomen at the third seg- 
ment is smoothly rounded ; but in Milne-Edwardsi'' description 
this segment is said to be " moins dente." Our specimens, 
however, agree perfectly with Kroyer's description and figures. 

This species occurred to me on a sandy bottom, covei'ed with 
dead Zostera^ in three fathoms, in Boston harbor, and I have 
found it in other parts of Massachusetts Bay. 
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Hippolyte pasiola. 

^ppcHyte puMoia Kroyer, Monog. Fremst. Hippol., p. 111. ; pL iii, fig. 

This small species is easily distinguished from our other Hip- 
poljtes by the smallness of its four-toothed rostrum, which is 
no longer than the eyes. There is no spine over the eye. 

Ihave found it abundantly in Massaclmsetts Bay, particularly 
in Boston Harbor. It also occurred to me at Harpswell, Me. 
It lives in the larainarian zone, and is most frequent among 
eel-grass {Zostera), 

Tirbius pleuracanthus, nov. sp. 

Back depressed. Hostrum horizontally broad, and smooth at base, 
acute, about half as long as the carapax, and scarcely more than half 
as long as the acicle of the antenn®, but reaching to the extremity 
of the penult joint of the peduncle of the antennulse, and armed with 
one or two teeth above, and one below near the extremity. There is 
a smaJl spine on each side at the base of the rostrum, above and a 
little behind the base of the ocular peduncles. On the anterior mar- 
gin of the carapax there is a spine beneath the eye, but no pterygos- 
tomian spine. There is a sharp (hepatic) spine on the surface of the 
carapax behind the base of the antemm. The scales of the antenn» 
are very large, as long as the carapax, and rather widening than nar- 
rowing toward their extremities. The dactyli of the posterior three 
pairs of feet are broad, compressed, and knife-like, with the inner 
edges nearly straight, and armed with minute spines. The dorsal 
angle of the abdomen at the third segment is very prominent, but not 
acute. 

Length about one inch. 

It is easily distinguished from V. aouminattcs by the great 
size of the antennal scales, and the presence of an hepatic spine 
on the carapax. 

It was dredged by me in the harbor of Norfolk, Va., in June, 
1853 ; and found abundantly at Somers' Point, in Great Egg 
Harbor, N. J., in the summer of 1864. It lives among Zostera 
just below low water mark. 

NOVBMBBBi 1S7L 9 Akh. Lra Nat. Hxbt. Vox.. Z. 
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Pandalus borealis. 

Pandaha boreaUs Eroyer, Tidsskrift, II, 254 ; Toy. en SkandinaTie et La- 
ponie, ZooL, Crust., pL yi, fig. 2. 

In this species the feet of the posterior pair reach only to the 
extremity of the scales of the antennae. The caudal segment 
has nine pairs of dorsal aculei, which is another mark by which 
this species may be distinguished from P, annvlicomis. It 
reaches a large size. 

Found in Massachusetts Bay. 

Pandalus Crurneyi, noy. sp. 

A large species, of the same size as P, horecUiSy etc. Surface 
of the carapax marked with shallow pits in clusters ; not pubescent. 
Eostrum more than one-half longer than the carapax, and unarmed 
above, except near the base, where the crest has eight or nine teeth, 
four of which are on the carapax : these teeth are small and rather 
distant. Below, the rostrum is armed with nine teeth, the two teeth 
next the base being rather close together, large, and hook-shaped, but 
not broad. The feet of the third pair are rather short, not reaching 
the extremity of the ix)strum ; they terminate in well-formed sub- 
cheliform hands. 

Found at Monterey, Cal., by A. S. Taylor, Esq. It is named 
P. Ourneyi at the request of its discoverer. 

Palaemonetes. 

This genus resembles PaJaemon and Leander closely in all 
its characters, except that the mandibles are not palpigerous. 
From Anchistia it diflfers in its general form and habit, which 
are exactly those of Paiaemony and in its antennulae, which are 
provided with throe flagella. It agrees with Lea/nder in the 
spines of the carapax. The species are for the most part in- 
habitants of fresh or brackish water. 

The genus was described by me in manuscript about twelve 
years ago under the name PalaemonqpsiSy but this name has 
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never before been published, and I believe it to be identical 
with Palaemonetes of Heller; recently described from a species 
found in the fresh water lakes of Southern Europe. If it should 
prove distinct, the name PaXaefmonopsis may be retained for it. 

Palaemonetes Tulirarls. 

Palaemon vtilgaris Say, Joamal of the Academy of Katoral Sdenoes of 
Philadelphia, I, 248. 

This species is very common in the brackish watei-s of the 
inlets along our coast, from Massachusetts to South Carolina. 
I have distributed specimens to European Museums under the 
name PaZaenionopsis vulgaris. 

Palaemonetes carolinus, nov. sp. 

Bostrum of moderate breadth, rather long, reaching a little beyond 
the extremity of the antennal scale, and curved upward considerably. 
It is ciliated and serrated above throughout to the tip, with nine 
teeth ; the posterior tooth being a little further removed from the 
second than the second is from the third, and situated at the anterior 
third of the carapax ; the third tooth is directly above the base of the 
eye-peduncles. The extremity of the rostrum is acute, or sometimea 
minutely bifid. Beneath, the rostrum is armed with four teeth, and 
densely cDiated. Antenns of both pairs as in jP. vulgaris. Feet of 
the second pair long, reaching much beyond the extremity of the ros- 
trum; extremity of carpus just falling shoi-t of the end of the anten- 
nal scale ; hand much stouter than in P. vutga/ris ; fingers a little 
shorter than the palm. The feet of the first pair reach scarcely be- 
yond the extremity of the carpus of the second pair. 

Of the same size, and nearly allied to P. vulgaris^ but easil}' 
distinguished by its recurved rostnim, and larger feet of the 
second pair. It has been distributed to other museums under 
the name Palaenionopsis carolinus. 

It was originally found in the harbor of Charleston, S. C, 
by Col. J. D. Kurtz and myself, and has since been found in 
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Great Egg Harbor, N. J., by Profespor Baird. I have also 
dredged it in the harbor of Beuutbrt, N, C,j and off the neigh- 
boring coast at the depth of from two to seiren fathoms. 

Palaemoiietes e&ilipe§t ^^^* ^P- 
Rostriim long and slender, longer than ilie antennal scales, ind 
with ita dorsal crest rising rather abruptly (more so in fiome sped* 
mens than in others) a short distance behind the eyes, and serrated 
with six (rarely seven or eight) fimallj acutc', equidistant teeth, sepa- 
rated rather mdely from each other at base; the second t«oth b 
placed just over the base of the eye-peduncles. The point of the rois- 
tmm 18 very slender and acute j never biiid ; and the infeiior crest is 
armed with twa or three teeth. AotenuuhB variable in length, but 
usually half or two-thirds as long as the body, with the outer ilagel- 
lum longest, and having the thick part much shorter than the slender 
part, and united to it for nearly the whole of its length. Feet very 
slender and naked; in the second pair the carpus is a little thickened 
towaril thi^ extremity^ and reaches to the end of the antennal scale ; 
and the hand ia Bmallj about half as long as the carpus, and but little 
thicker than its extremity. Fifth pair of feet longer than the third 
and fourth, and reaching a little beyond the extremity of the anten- 
nal scale. 

Lengtli about an inch and a half. 

This species has been distributed nnder the name Palaemo- 
nojms emlipee. 

Found iu fresh water at Somerville, S, C,j by Dn CharW , 
Girard. 

Leaniter pandaiilbrini<§^ iiov. sp. 
llostrum slender and much longer than the carapax and than the 
antennal scales, curving upward, and very slender at the extremity. 
Its dorsal crest commences at the anterior third of the length of the 
carapax, and its posterior two-thirds is armed with seven teeth, the 
second tooth being over the base of the eye-peduncles ; its anterior 
third is unarmed, except by a minute tooth close to the extremity. 
Below^ the margin of the rostrum is densely fringed with short hairs, 
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and armed with eight small and somewhat distant teeth. The anten- 
nas and antennulsd are of equal length, and ahout two-thirds as long as 
the body. The inner flagellum of the antennulaa is one-half as long 
as the outer one, of which the thick part is short and united to the 
thin part for but a short distsfioe at the base. The antennal scale is 
broad, and the lobe of the inner extremity projects strongly forward. 
The outer maxiUipeds are very slender, and reach a little beyond the 
extremity of the peduncle of the antennae. Feet very slender ; almost 
entirely naked, and unarmed ; in those of the second pair the carpus 
reaches to the extremity of the rostrum ; hand very small, and less 
than half as long as the carpus. Posterior feet so slender as to be 
almost hair-like ; those of the last pair reach to the extremity of the 
rostrum. Candal segment slender; outer caudal lamella much longer 
than the inner one. 

The color in my (alcoholic) specimens is faded, but the antennal 
scales, the lower margins of the abdominal segments, and the caudal 
lamellae are still seen to be margined with blueish-white, and the 
colors were probably much more brilliant than is usual in the group. 

The length is about an inch and a half. 

This species is distinguished by the great length of its re- 
curved rostrum, and of its anteiinie and feet. 

It was found by Prof. Theodore Gill in fresh-water streams 
near the sea, either in Barbados or Trinidad;— he is uncertain 
which. 

Sicyonia laeTigata, nov. sp. 

The body is small and rather slender, and moderately compressed. 
The dorsal crest of the carapax is tridentate; teeth small, acute, equi- 
distant ; the posterior one situated nearly at the posterior third of 
the length of the carapax. Lateral spine of carapax very slender. 
Eostrum slender, pointing forward and upward at an angle of about 
20° with the axis of the body ; it is twice as long as the eyes, and 
reaches nearly to the extremity of the penult joint of the peduncle 
of the antennules ; it is armed above with one minute tooth over the 
eyes, and one near the extremity ; its extremity is truncate and armed 
with two or three spiniform teeth ; its lower mai^in is almost entire. 
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Flagella of the antennae only slightly depressed, and very little hairy. 
Feet compressed ; those of the third pair . reaching the extremity of 
the scale of the antennae. The abdomen is sharply carinated above, 
but its sides are glabrous, and much smoother than in any other 
known species of the genus, the sulci being very narrow and the 
protuberant parts flattened and not rugose. 

Length, 0.8 inch. 

Of this species I have seen only one specimen, a male, which 
was taken in the harbor of Charleston, S. C, by Col. J. D. 
Kurtz, IT. S. A. 

Sicyonia breTirostria. 

Sieyania erietata De Saostare, CruBt. da Mezique et des Antilles, p. 55, fig. 
25. (?) 

A species of similar size and closely allied to S. cainnata 
H. M.-Edwards, from Rio Janeiro; from which it differs, how- 
ever, in having three teeth on the dorsal carina of the carapax, 
and four on the superior margin of the rostrum, which is very 
short, much shorter than the eyes, and unarmed beneath. 

The crustaceons envelope of this species is very much indu- 
rated. There are small round tubercles scattered on the promi- 
nent parts of the abdomen, and a few on the posterior parts of 
the sides of the abdomen. The length of the animal is nearly 
three inches. 

There is little doubt that this is the adult of S. criatata 
Sauss., although the rostrum is shorter and more pointed, and 
the lateral furrows of the carapax much shallower posteriorly 
than in the specimens described by De Saussure. The name 
S. cristata is preoccupied for a Japanese species. 

Found on the S. Florida Coast. 

Penaeus brastiliennis. 

Penaem brasiUensis Latreille, Nouv. Diet. d'Hist. Nat., XXV, 154. H. 
Milne-EdwardB, Hist Nat. des Crust., II, 414. Gibbes, Proa Am. Aasoc. 
Adv. Sol, 1850, p. 198. 

Professor Milne-Edwards states that this species differs from 
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P. caramote in having three teeth on the inferior edge of the 
rostrum. The number is, however, generally two, as in P. 
seiifeTus. The chief difference is that pointed out by Gibbes ; — 
the want of spines at the base of the third pair of feet. 

This species is often found in brackish water, and even as- 
cends streams to points where the water is nearly or quite 
fresh. It was thus found in the Croton River at Sing Sing by 
Prof. Baird, and by myself in a fresh-water creek near Somers' 
Point, N. J. Besides these locah'ties there are specimens in 
the Smithsonian collection from Great Egg Harbor, N". J. 
(Baird), Charleston, S. C. (Gibbes), Tortugas, Fla. (White- 
hurst), Pensacola, Fla. (Jeffrey), New Orleans (Couch), Brazos 
Santiago, Tex. (Van Vliet), and Brazil (A. H. Riise). 

Penaeas setiftras. 

Cancer setiferuB Lin., Syst. Nat. 

Penaeus flumaHUs Say, Jour. Acad. Nat. ScL, Fhilad., L 286. 
Penaeus setiferus H. Milne-Edwards, Hist Nat. des Cms^., n, 414. Gibbes, 
Proa Am. Assoc. Adv. Sci., 1850, p. 199. 

The flagella of the antennulse in males differ from those of 
females in being less tapering, naked, and armed with corneous 
teeth like those of a file, which form spinules along the margin. 

In a specimen from Mobile Point, the rostrum is armed with 
one tooth only on the inferior edge. 

Our specimens are from the following localities:— Norfolk, 
Va. (Farragut); Charleston, S. C. (Gibbes); Florida (Agassiz); 
Mobile Point, Ala. (Wurdemann) ; Biloxi, Miss. (Bellman) ; 
Calcasieu Pass, La., and Galveston (Kennedy) ; St. Joseph's I., 
Texas (Wurdemann); Brazos Santiago (Yan Vliet). 

Penaeus pubescens, nov. sp. 

Surfeu^ of thorax and abdomen short-pubescent. Lateral farrows 
of carapax shallow and inconspicuous, being filled with pubescence ; 
lateral spine acute. No trace of a longitudinal furrow on the dor- 
sum. A sh^urp and rather long spine on the anterior margin at the 
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insertion of the antennuke, and one at the antero-inferior comer of 
the carapax. Bostral crest extending only as far back as the first or 
posterior tooth, which is situated at about the anterior third of the 
length of the . carapax, and far distant from the second tooth, whidi 
is placed over the base of the eye-peduncle. Beyond and including 
this second tooth there are seven teeth on the superior margin of 
the rostrum, and perhaps more, as the tip is broken in our speci- 
men. There are no teeth on the inferior margin. The rostrum, 
in its broken condition, reaches to about the middle of the penult 
joint of the peduncle of the antennulse. Eyes very large. Anten- 
nulsB short, as in P. setiferas ; the lamelliform appendage at its base 
is small, long-ciliated, and pointed, not dilated, at its extremity ; fla- 
gellum very short. Antennas only as long as the body ; the antennal 
scales are a little shorter than the peduncle of the antennulsB. Feet 
unarmed at base ; hands of the third pair very slender. Abdomen 
carinated from the middle of the second joint backward to the sixth 
joint, the carina becoming sharper and prominent towards its poste- 
rior extremity ; seventh or caudal joint sublanceolate, very slightly 
furrowed above^ without carinsB, and terminating in an acute spine, 
with a smaller spine on either side at its base. Caudal lamellas pubes- 
cent ; the inner one longitudinally bicarinated in the middle, not sul- 
cated as in ^. hrcMiensis and I^. aetiferus. 

Of this species I have seen but one specimen, a female, two 
inches in length, excluding the antennae. 

It was presented to the Institution by A. H. Riise, Esq., who 
collected it at St. Thomas. 

Penaeas stylirostris, nov. sp. 

Somewhat allied to P, setiferuSy but with the following well-marked 
distinctive characters. The carapax behind the rostrum is obtusely 
carinated nearly to the posterior extremity ; the caiina being some- 
times furrowed along the middle for a short distance at the point 
where the cervical sulcus would cross if continued, at which point 
there are two small pits indicating the attachment of the posterior 
supports of the stomach. Bostrum long, over-reaching the antennal 
scales, four-toothed below, and, including carina of the can^)ax, eight- 
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toothed above, the posterior tooth above being placed a little before 
the middle of the carapax. Terminal half of the rostrum styliform, 
without teeth above. Lateral furrows of the rosti-um distinct, ex- 
tending to the posterior tooth. Antero-lateral spine and sulci nearly 
as in ^. seHfonis. Antenn\il» with the inner flagella much longer 
than the outer ones, and about as long as the carapax. Spines on the 
bases of the first and second pairs of feet very smalL In the female 
the feet of the last three paii's bear lameUifbrm processes on the inner 
sides of the cox», and the sternum between the bases of the posterior 
feet bears a short but much projecting dentiform median carina. The 
abdomen is similar to that of JP. setiferus. 

Length of the largest specimen in the collection, six inches, exclud- 
ing antennsd. Length of fiagellum of antennsB, about twelye inches. 

It differs from JP. 8e7ni8ulcatu8 in its longer rostrum and an- 
tennulse, and from P. carinatua in the oblique position of the 
anterior cervical sulcus. 

Found at Panama by J. H. Stenibergh, Esq. 

Penaeas constrictus^ nov. sp. 

The abdomen is naked and glossy, but the carapax, particularly 
toward the front part, is pubescent with extremely minute setss, di- 
rected forward, so that the surface is easily rubbed in a forward di- 
rection, but resists strongly when rubbed backward. The hepatic 
spine, and anteunal spine, ridge, and sulcus are well marked or even 
prominent. The cervical sulcus is well-marked, and may even be 
traced in the middle of the back on either side of the median carina ; 
it is deflected near its anterior extremity, running to the inferior 
margin of the carapax, and forming a deep groove parallel with the 
anterior margin ; giving the carapax, seen from below, the appearance 
of being constricted close to its anterior extremity. A furrow along 
the inferior side of the antennal ridge flows into the cervical sulcus 
at the point where the latter is deflected. The angle at the outer 
base of the eye-peduncle projects a little, but scarcely forms a spine. 
The carapax is carinated on the anterior three-fourths of its length. 
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the carina being slightly flafctened and longitudinally grooved at the 
point where the cervical salens crosaeSj and bearing a small tooth or 
HpLQe behind the base of the rostnitn. The rostrum is straight j emsi- 
form, reaching the middle of the penult joint of the peduncle of the 
antenna J and pointing forward and upwanl at an angle of about 20 '^ 
with the horizon- It has a strong lateral carina^ with a groove oa 
each side of it, the opper groove being continue backward as far as 
the little gastric tooth of the carina of the carapax. Its doi'sal creet 
is ai-med with eight teeth, which are equidistant, and tliminiMh regu- 
larly in size towai'd the exti^emityj the anterior tooth being very near 
to this extremity, which is slender and acute. The inferior margin 
of the rostrum is ciliated and entire j without t^^eth. Eyes large, reni- 
fortn, Antennulffi stout ; peduncle longer than the llageUumj ovei'^ 
reaching the aclcle or scale of the external anteime?, and veiy pubes- 
cent above ; its penult joint three or four times as long as the termi- 
nal joint. Feet of the first two pairs armed with a spine on the basis 
joint. Last pair of feet longer than the fourth pair, and nearly 
reaching the extremity of the acicle 5 dactylns half as long as the 
penult joint Abdora.en carinated from the fourth to the sixth joint 
inclusive; carina ciistiform* Median svdcua of last joint very deep 
and uan^owj deiined by two carina? : this sulcus is abruptly termin- 
ated at the base of tbe mucronate point which fonns the posterior 
extremity of the Joiot» The first pair of abdominal appendages in 
the male have the inner lamellEe soldered together and folded j hut di- 
verging at the tipa forming two hard, lunate processes like the flakes 
of a grap[de ; the distance between the tips of these processes equal- 
ling two- thirds of the length of their peduncle. 

Dimensions of a male specimen: Length, excluding antennse, LTO; 
length of carapaxj rostnim included^ 0,60 ; leugtli of rostrumj 0*22 ; 
length of penult joint of the abdomen, 0,20 inch. 

This species waa dredged by me at the depth of four fathoms 
on a sandy bottom in the harbor of Beaufort^ N, C, and I have 
also talsen it in Charleston Harbor, 
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VII. — Descriptions of three New Species of American Birds^ 
with a Note on Eugenes spectdbilis. 

By GEO. N. LAWBENCB. 

Read November 87th, 1871. 

1. Mimus iii§:rilori§. 

Plumage above dusky cinereous, each feather with the centre black- 
ish-brown ; a superciliary stripe of creamy-white extends from the 
front as far as the occiput ; lores deep black, and behind the eye a broad 
stripe of brownish-black ; sides of the head and the throat dull white 
with a slight fulvous tinge, the latter bordered on each side by a nar- 
row stripe of black ; across the side of the neck is a broad mark of 
pale fulvous ; tail feathers blackish-brown, having a hoary appearance 
above for the greater part of their length from the base, the outer 
three on each side^re light dusky fulvous at their ends for rather 
more than an inch in extent ; quills blackish-brown edged with dull 
ochreous, wing coverts dark brown with whitish-gray margins, the 
primary coverts end largely in creamy-white, forming a conspicuous 
bar over the primaries; under wing coverts brownish-ash, edged 
with dull white, the inner margins of the quills are very pale fulvous 
white ; breast brownish-ash, the feathers with grayish margins ; ab- 
domen and under tail coverts dull white just tinged with fulvous ; 
sides the color of the breast and sparingly striped with blackish- 
brown ; bill black, except the basal half of the under mandible, where 
it is yellowish- white ; tarsi light hazel-brown in front, whitish behind. 

Length 10^ in. ; wing 4|^ ; tail 5^ ; tarsi 1^ ; bill J. 

Habitat. Mexico. 

Remarks. I obtained the above-described bird from Dr. 
C. H. Van Patten, of Costa Rica, who got it in exchange from 
Mr. Gruber, of San Francisco, by whom it was labelled as 
coming from Mexico. As it looked so unlike all other Nortli 
American species of Mimus^ I thought the locality g^^^^ might 
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possibly be erroneous, and that, perhaps, it was one of the 
stout, darkly-colored South American forms of that genus, but 
on investigation, failing to make it agree with any of them, I 
consider it undescribed, and for the present, Mexico must be 
received as its habitat. 

It is related to the South American group represented by 
M. thenca^ Jf. longicaudatus^ etc. ; in coloring it somewhftt re- 
sembles the last-named species, but is darker, with a much 
stronger bill ; the toes and claws are longer and much stouter, 
those of longicaudatUrS being comparatively quite feeble ; the 
ashy coloring on. the breast is nmch darker, and the abdomen 
clearer in color, the under tail coverts are colored like the 
abdomen, whereas those of longicaudatus are of a light reddish- 
brown ; the blaok lores and the basal half of the under mandi- 
ble being yellowish-white, are distinguishing characters. 

The upper plumage in the new species is of a smoky brown, 
that of lo7igicaicdatics is lighter and more of an ochreous color, 
in thenca the back is ashy, and the rumptwith a rufescent 
tinge, the latter species is much lighter below than the others, 
the breast having an ashy suffusion, and the under tail coverts 
being pale fulvous. 

3. Buarremon sordidus. 

A broad stripe of light reddish-ochreous extends over the front^ 
crown, and hind neck, the feathers of the front have their centres 
dusky ; sides of the head black ; back and wing coverts of a dull 
greenish olive-brown, tinged with ochreous ; the tail feathers are 
black and the wings brownish-black, both with margins the color of 
the back ; the throat is dull Ught yellow, with a narrow line of dusky 
feathers extending down from the lower mandible on each side, the 
feathers of the breast and of the abdomen are of a soiled yellowish- 
olive, with narrow dusky-brown shaft stripes, sides colored like the 
the back, but with rather more of an ochreous tinge ; bill blackish- 
brown, with the cutting edges and the lower part of the under 
mandible pale brown ; tarsi and toes light fleshy-brown. 
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Length about 6 in. ; wing 3 ; tail 3 ; tarsi l^\ bill ^. 

IlahitaL Bogota. 

RemarlcB. In the stripe over the crown and the black sides 
of the head, this species resembles B, leucopterus and B. pal- 
lidinuchicSy but the stripe is uniform in color, and is paler and 
duller than it is in B. leucopterus. The stripe in B. paUidi- 
nuchvs is of two colors, being whitish on the hind neck ; in all 
other respects they are entirely unlike. The coloring, gener- 
ally, is dark and dull, and it appears to differ from all others 
of the genus, in the striped character of thfe under plumage. 

3. Serpophag^a g^risea. 

Front, crown, and lores sooty black, sides of the head and the hind 
neck grayish-fuliginous ; upper plumage of a clear grayish-cinereous ; 
tail feathers black, tipped with whitish-gray ; quills and wing coverts 
black, the latter with very narrow edgings of dull gray; under 
plumage and under wing coverts light ashy-gray, the throat and 
abdomen whitish ; bill and feet black. 

Another specimen — perhaps younger — ^has the head rather lighter 
in color, and the wing coverts end in pale ochreous-white. 

Length 4 in. ; wing 2 ; tail 1|^ ; bill ^ ; tarsi |. 

Habitat. Costa Rica. 

Remarks. These two specimens were in a large collection 
of birds, made mostly in the vicinity of San Jo86, by the 
Messrs. Carmiol, for Dr. C. H. Van Patten, from whom I ob- 
tained them. 

It differs from specimens of S. cinerea from Ecuador and 
Ifew Granada in being smaller in all its measurements, and in 
having the under plumage whiter, especially on the throat and 
abdomen. In S. cinerea the throat and breast are much darker 
and uniform in color ; but the most marked differences are in 
the absence of concealed white on the crown feathers, and in 
wanting the conspicuous white terminations of the wing coverts, 
which exist in the other species, the edges of the wing coverts 
in S. grisea are scarcely perceptible. 
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This is possibly the same as the species referred to S. cine- 
rea by Mr. Salvin {Tbuy 1869, p. 319), for which it might 
easily be mistaken at first sight, or by a too hasty determina- 
tion, but from which, in my opinion, it is quite distinct. 

Note on Ev^enes spectabilia, 

Mr. Salvin {IbiSy 1869, p. 316) expresses doubt as to the dis- 
tinctness of this species from E. fulgens. Having lately pro- 
cured, from Dr. C. H. Van Patten, several adult males of E. 
spectabUiSy coUfected near San Jos^, Costa Rica, I have been 
enabled to make more satisfactory comparisons with E./idgens, 
the type of E, apectahilia being a female. The diflferences 
between them, pointed out below, seem to me to clearly estab- 
lish the validity of my species. 

The dimensions are somewhat larger than those of specimens 
of E.fulgens from Mexico and Guatemala ; in the color of the 
crown they are much alike, but it appears to be of a rather 
deeper violet in E. spectabilisy in which species the green on 
the front is much greater in extent ; the entire hind neck and 
the back as far as the middle are sooty black, whereas E.ftdgens 
has a narrow band of black next the bright color of the crown, 
and only a wash of fuliginous on the hind neck and upper 
back, not so decided or extensive as in the other ; the color of 
the lower part of the back and upper tail coverts is grass 
green, not golden as in the northern species ; the tail above is 
bronzy brown, and underneath is washed with fuliginous, much 
darker than in E./ulffens / the color of the throat in E. specta- 
bilis is much deeper, being bluish-green, instead of silvery- 
green ; the entire under surface below the gorget is clear green, 
whereas in E.fulffens there is a wash of smoky black from the 
gorget extending over the breast ; the under tail coverts are 
darker in E. apectahUia. 
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VIII. — On the Tarsus and Carpus of Birds, {Plates iv, v.) 

Br EDWARD S. MORSE, PH. D. 
Read January 29th, 1872. 

Among the many interesting features of structure, com- 
mon to birds and reptiles, that have been pointed out from 
time to time by Huxley, Gegenbaur, Dana and others, that 
point which established the existence of tarsal bones in 
birds, with the joint occurring between the first and second 
tarsal series as in reptiles, seems the most important. 

There is still, however, a variance of opinion as to the 
number and condition of the tarsal and carpal bones in 
bu-ds, and upon this question I hope to throw some little 
light. 

The most important contribution has been made by 
Gegenbaur,* who has shown the presence of two tarsal 
bones in the embryo chick, which unite, respectively, with 
the distal end of the tibia and the proximal end of the 
metatarsus, leaving the ankle joint between the proximal 
and distal tarsal series, as in reptiles. In the upper tarsal 
boiie he figures two centres of ossification, and from what 
he finds in certain reptiles, believes that these two centres 
in the cartilaginous mass indicate the presence of two 
tarsal elements, the astragalus and calcaneum. 

In referring to other authors,. I find a great diflTerence of 
opinion respecting the existence of any tiirsal bones. Prof. 
Owen, who has contributed so largely to our knowledge of 
the osteology of hi ids, particularly the larger and more 
aberrant forms, such as Apteryx, DinorniSy ^pyotmis and 



* Untersiichtingcn ziir Vergleichcndcn Anatomic der Wirbelthiere. Erstes Heft 
Carpus nnd Tarsus. Leipzig, 1864, 
March, 1872. 10 Ann. Lyc. Nat. Hist., Vol. x. 
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others, while admitting the existence of three carpal bones, 
one of which, the magnum y unites with the base of the mid- 
metacarpal, says, in his last work on the Comparative 
Anatomy of the Vertebrates,* that the tarsus is absent, or 
perhdps blended with the tibia or metatarsus. In speak- 
ing of the term tarso-metatarse^ as applied by some omi- 
thotomists to the segment sustaining the phalanges, he says 
it implies the tarsal homology of the epiphysis, and adds 
that the same might be predicable of the distal epiphy- 
sis of the tibia ; but neither of these points being demon- 
strated, he prefers to call that segment the metatarse. 

Still later, in the year 1869, in a memoir on the Fossil 
Reptiles of the Liassic Formation,! he strongly insists upon 
calling the tarsal bones of birds, epiphyses. 

Admitting, as Prof. Owen does, the excessive tendency 
in the skeleton of birds to anchyloses, and further admitting 
the interesting correspondence between the wing and the 
leg, in the coalescence of the metacarpals j^nd metatarsals 
respectively, and also admitting the confluence of the mag- 
num with the proximal end of the mid-metacarpal, it seems 
strange, indeed, that he could not have interpreted the so- 
called epiphyses of the tibia and metatarsals as true tarsal 
ossicles ; or, having interpreted them as epiphyses, that the 
same mode of reasoning should not have led him to regard 
the magnum as an epiphysis also. 

Mr. W. K. Parker, in a valuable paper on the osteology 
of Balceniceps rex^X suggests the existence of a. tarsal bone, 
in describing the tibia of that bird, as follows : "This infe- 
rior, or distal end of the tibia is developed from a distinct 
osseous centre in young birds, which piece forms all the 
articular parts, and sends upward a wedge-shaped process 
in front — the seat of the ossification which makes the large, 
wide, oblique, tendon-like bridge. 



♦Vol. II, p. 79. t Palasontographlcal Soc, Vol. XXm, part II, p. 77. 
X Zoological Trans., Vol. IV, part 7, 1861. 
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"Below this bridge the bone is deeply scooped, and the 
concavity between the condyloid margins of the trochlea is 
very considei-able. Query. Is the lower articular portion 
of the tibia an epiphysis of the tibia itself, or is it the homo- 
logue of the mammalian astragalus ?" 

Gegenbaur's discoveries confirm the supposition of Mr. 
Parker, and prove that the term tarso-metatarsus is appro- 
priately applied lo that segment of the leg bearing the pha- 
langes. 

Besides the discovery of Gegenbaur's, above mentioned, of 
the two tarsal bones and the two centres of ossification in 
the upper, or proximal one, he recognizes and figures two 
carpal bones, one corresponding to the radius, the other 
corresponding to the ulna ; these he designates, respectively, 
the radiale and the ulnare. 

In considering these points, and reflecting upon the char- 
acter of these bones in the higher classes of vertebrates, it 
seemed to me that further investigation should reveal more 
carpal bones in birds; that bones representing the distal 
carpal series should be present, and that the calcapeum and 
astragalus should be more clearly demonstrated. 

In the land tortoises, the chelonians, monitors, crocodiles 
and even in the low batrachians, whatever the number of 
ossicles the carpus and tarsus respectively present, there 
appear to be at least two ossicles in the first, or proximal 
series, as in the pes^ for instance, where there is one corres- 
ponding to the tibia, and another corresponding to the fibula. 

In the carpus, likewise, according to the demonstrated 
homology between the fore and hind limbs, we should expect 
to find other caipal bones anchy losing with the proximal ends 
of the metacarpals, leaving the joint between the first and 
second carpal series, as in the tarsus. With no prejudice in 
favor of these views, nor doubting the observations of 
others, I yet determined to satisfy myself, and so took up 
the study of these features, as revealed in the embryonic 
stages of the class. 
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Knowing the importance of making many observations 
upon different species, in order to arrive at any general 
truth in the matter, I studied the embryos of all the birds at 
my limited command, and my only regret is, that the species 
I was able to examine were so few in number, and so 
similar in character. For this material my thanks are 
chiefly due to Mr. Frank L. Scribner and Anson Allen, Esq. 

The embryos studied were those of the Bank swal- 
low, Cotyle riparia; Eave swallow, Hirundo lunifrons; 
Kingbird, Tyrannies Carolinensis; Crow blackbird, Quis- 
calus versicolor; Cow blackbird, Molothnis pecoris; Blue- 
bird, Sialia sialis; Chipping sparrow, Spizella socialis; 
Yellow warbler, Dendroeca cesliva; Wilson's thrush. Tardus 
fuscescenSy and the Spotted sandpiper, Tringoides macula^ 
rius. 

I have no means of determining, with certainty, the age 
of any of the embryos examined, but have made a careful 
life-size drawing of each one, so that an approximate idea 
may be formed of their condition and age. 

As all these studies were made from living specimens, 
more dependence can be placed upon the results obtained, 
than if they had been drawn from alcoholic specimens, in 
which the tissues are opaque* 

Tarsus. (See plate iv,) In all the embryos ex- 
amined, there were three distinct bones composing the 
tarsus. Two of these belonged to the proximal series, one 
corresponding to the tibia, and the other to the fibula, rep- 
resenting, respectively, the astragalus and calcaneum. (It 
seems better to use the terms given by Gegenbaur to these 
bones, as it removes all objection on the score of question- 
able homologies. The terms iibiale and Jibulare will there- 
fore be applied to these two bones, and centrale to the 
remaining one belonging to the distal series.) The tibiale 
is generally the largest, and in birds, the inner condyle at 
the distal end of the tibia is usually the largest, which is 
in accordance with the proportions of the tarsal bone repre- 
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senting this process. The fibulare unites with the tibiale at 
a very early age, there being a sort of hour-glass shaped 
constriction bet\^een them. From their resemblance, at this 
stage, to a similar bone in Lcelaps, as determined by Prof. 
Cope, the correctness of the term asiragalo-calcaneu7n, 
applied to that bone by him, is confirmed. 

The coalescence of these two bones, forms the peculiar 
bi-condylar trochlea of the distal end of a bird's tibia ; a. 
firm joint is thus rendered; for the inner condyloid margins, 
thus produced, bear against either side of the centrale, which 
early unites with the proximal ends of the metatarsals. 

The mid-metatarsal is generally the shortest at the proxi- 
mal end, and the centrale fills up the depression thus 
made. 

In the crow blackbird the proximal end of the mid-meta- 
tarsal at an early stage is crowded back by the metatarsals 
upon each side of it, as is usual in adult birds.* In the 
same bird the centrale is small and round, and unites chiefly 
with the mid-metatarsal. In the spotted sandpiper, the 
centrale is lozenge-shaped, and caps the three metatarsals. 
The tibiale and fibulare unite, forming a symmetrical hour- 
glass shaped bone. 

In the bank swallow and kingbird, the centrale is similar 
in shape to that of the sandpiper, and in like manner caps 
the metatarsals. In the bluebird, the centrale is very large 
and irregular in shape, and unites first with the second meta- 
tarsal, but overlaps the others. In the yellow warbler the 
centrale is very large and irregular in shape, presenting two 
conspicuous prominences upon its articular face. In the 
eave swallow, the centrale unites with the metatarsus a long 
time before the tibiale and fibulare have united with each 
other, or with the tibia. 

In all the birds examined, the tibiale and fibulare, with 
one exception, anchylose together before they unite with the 

*See Owen, immature Dinomis cras»usj Trans. Zool. Soc, VI, pi. 6^ and Dr. R. O. 
Cunningham's Rhea Darwiniiy Proc. Zool. Soc, 1871, pi. 6. figs. 7 and 8. 



Digitized by LjOOQIC 



146 On the Tarsus and Cai^us of Birds. 

tibia. This exception occurs in the kingbird, where these 
two bones appear to unite with the tibia first, leaving a deep 
intercondylar groove between them. 

Carpus. (See plate v.) In the fore limb or wing 
there are at least four carpal bones, two in the proximal 
series, and two in the distal series. When more than four 
carpals occur, as in the yellow warbler, and possibly in the 
jcingbird, the extra one is found on the radial side, and this 
seems to be in accordance with what obtains in the higher 
vertebrates, where wo find on the radial side three carpals ; 
the scaphoidy trapezoid and trapezium. 

In the proximal series of carpal bones, the scaphoid or 
radiate is the largest, and is the first bone to appear in the 
development of the carpus. This bone is always free. 

The cuneifonn or ulnare is smaller, and in most of the 
species examined is found beyond the outer edge of the ulna. 

In Wilson's thrush, the bank swallow and yellow warbler, 
it seems to anchylose with the outer distal end of the ulna, 
so closely is it appressed to that region. On consulting Dr. 
Elliott Coues in regard to the subject, he informed me that 
two free carpals are always present in the adult yellow 
warbler. As this bird when embryonic has an extra carpal 
present on the radial side, it may be this one with the radiale 
that makes up the two free carpals, yet observations are very 
limited in this respect; and until the contrary is proved, I 
shall hold that the ulnare may unite with the ulna. 

In the distal carpal series is a bone which appears next in 
development. Whether this represents the intermedium and 
centrales connate, or the third carpale (magnum) ^ I am not 
able to say. It is always found at the base of the mid-meta- 
carpal, to which it early anchyloses. This bone is quite 
small, and lenticular in shape in Wilson's thrush, the chip- 
ping sparrow, crow blackbird, eave swallow, bank swallow, 
kingbird and yellow warbler, and large in the cow blackbird 
and bluebird. 

In the kingbird an accessary carpal is seen near the third 
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carpale, from which it seems to have separated, fig. 47, plate 
V. As I found it in no other specimen, it may have been 
the result of accidental pressure in examination. 

The other bone in the distal series may be regarded as 
the unciform, or fourth carpale of Gegenbaur's nomen- 
clature. 

This is the last carpal bone to appear in development, 
though it often attains as large a size as the third carpale. 
This anchyloses almost simultaneously with the base of the 
annularis metacarpal, the third carpale and the approximate 
surface of the mid-metacarpal. The third and fourth car- 
pale are seen united, by a cartilaginous band, at an early 
stage in the chipping sparrow and Wilson's thrush. In the 
cow blackbird the two distal carpals unite before they have 
joined their respective metacarpals. 

In one specimen of kingbird examined, there appeared 
to be a second carpal just beyond the radiate, and similar to 
that in form ; as it was not seen in another specimen, it is 
safe to reject its occuiTence at present. 

A very curious shape is assumed by the ulnare in the 
kingbird, bluebird, and cow blackbird, as will be seen by 
referring to the plate. 

With the accompanying figures, which I have endeavored 
to render faithfully on stone, from my original drawings, 
further description of these bones is unnecessary. Many 
other points of interest have come up in this investigation, 
regarding other peculiarities of the leg and wing, but a dis- 
cussion of such features would be outside the intended 
limits of this paper. 

The general results of this paper have been submitted to 
Prof. Jeffries Wyman and Dr. Elliott Coues, U. S. A., and 
my thanks are duo to these gentlemen for their careful con- 
sideration of the results therein presented. With Dr. 
Coues, I had the pleasure of dissecting the tarsus and car- 
pus of an adult penguin, Aptenodi/tes Pennantii^ and of 
examining the same parts of other birds. 
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Prof. Wymau has generously placed at my disposal the 
tarsus of an embryo heron, with other specimens of the 
same bird, and authorized me to embody their peculiar 
features in this paper. Accompanying the specimens, the 
following letter was received, which I have the liberty of 
publishing : 

Dear Prof. Morse,— 

In a recent examination of the bones of the leg of some unfledged 
herons (supposed to be Ardea ccerulea) with reference to their ossifica- 
tion,' to which I was led by your admirable embryological studies of the 
limbs of birds, I found a bone accompanying the groove on the front of 
the lower end of the tibia, which does not agree with any description of 
these parts I have seen. It is a style-shaped bone, ends in a sharp point 
above, has the lower end, which is on a level with the lower end of the 
tibia, blunt and rounded, and almost exactly resembles, in the older speci- 
mens, the fibula of the same leg inverted. 

It is about one-fifth as long as the tibia, and as appears firom several 
specimens of difl*erent ages, grows, for a time at least, in proportion to 
the other parts. 

In the older specimens two nodules of bone are seen, side by side, in 
the cartilage part below the tibia, one corresponding to each condyle, as 
you have pointed out in other birds. These belong to the near portion of 
the tarsus, and may therefore be supposed to represent the astragalus 
and calcaneum. Thus we have these two bones entirely apart from tlie 
pretlbial bone described above. 

As regards the homology of this last named piece, the most natural 
supposition is that it is the ascending process of the astragalus to which 
attention has of late been called by Huxley and Cope, in discussing the 
affinities of birds and Diuosaurian reptUes. 

Its mode of development, however, leads to the belief that it is not, 
properly speaking, a process of either of the tarsal bones, but a distinct 
bone, for it not only has an independent ossification, but is already far 
advanced in this process, before the ossification of either of the tarsal 
bones is begun. It has occurred to me that the part in question might 
have been originally the lower portion of the fibula, from which it had 
become detached by absorption, but It has not at any time been observed 
to be continuous with this bone, and further, it continues to grow fjrom 
below upward, as the young bird gets older, Instead of becoming shorter 
and shorter, as It ought, if this supposition was true. 

Observations are now wanted to show whether the ascending process 
of the astragalus, as seen in the ostrich and other birds, is really an out- 
growth from, and therefore a process of, one of the tarsal bones, or 
whether It ossifies Independently, and subsequently becomes united with 
it. Should this last supposition be decided in the. affirmative, then we 
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should have cither a third bone in the leg, which would be contrary to all 
analogy, or a third member of the near tarsal series, which would, so to 
speak, be out of place. 

Truly yours, 

J. WYMAN. 
Cambridge, Dec. 20, 1871. 

I have examined with the greatest interest, this now tarsal 
bone of the heron, and from the specimens kindly loaned me 
by Prof. Wyman, have made the following drawings. The 
figures represent different stages of the tibia, from the front, 
with the pretibial bone at the 
base. 

Figure 1 is magnified, the 
natural size of the tibia being 
represented by a lino at its side. 
Figures 2, 3 and 4 are natural 
size. 

In referring to Huxley's fig- 
ures of the tibia of the young 
ostrich,* and of the young 
fowl,f I find the so-called proc- 



U 




Fig. 1. Fig. 2. Fig. 3. Fig. 4. 



The style Bhaped bone at lower end of 
is ' ' 



ess of the astragalus, on the ^j^.j^^^j^^^..^^^ .„,^^^^„^^ ^ pre, 
outer side -of the tibia, occu- ^^^'^^ ^^"^ ^^ ^^^"• 
pying the same region as that of the pretibial bone of 
the heron, and this leads me to believe that this so-called 
process of the astragalus in the birds just mentioned, is 
identical with the pretibial bone of Wyman. % 

* Qnai-terly Jonr. Geological Soc, Vol. XXVI, part I, p. 30. 
t Anat. Vert. Animals, Huxley, p. 296. 

X Since writing the above, I have received from Prof. Wyman the distal portion of a 
tibia from a still older specimen of the blue heron. Accompanying the specimen he 
writes, " This bird had not left the nest, notwithstanding its large size. You will see 
the pretibial piece coossifled with the astragalus and calcaneum, though neither of them 
is consolidated with the tibia. There is nothing now in this specimen to show that the 
ascending portion was ever fl*ee from the astragalus.*' 

We herewith give a figure of it in section, natural size (Fig. 5); see next page. This 
removes all doubt as to the relation of the pretibial bone, with the so-called process 
of the young fowl and young ostrich alluded to above, and leads to the belief that 
the tendon-like bridge, spanning the groove in front, originates from this piece, as 
stated by Parker. He also speaks of this process in BalcBnicepa rex as forming ** the 
seat of the ossification which makes the large wide oblique tendon-like bridge. Prof. 
Wyman informs me that the two are not identical." 
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It surely is not the distal end of the fibula, for in the 
larger specimen of tibia examined (fig. 4) I find, with the 
aid of a hand lens, a delicate tendinous, thread running from 
the lower end of the fibula and the upper end of the pre- 
tibial bone, and passing each other, showing no sign of ap- 
proximation. Furthermore, in all the embryo birds I have 
thus far examined (see plate iv), the fibula shows no signs of 
torsion. Dismissing the idea that it represents a third bone 
of the leg, "as contrary to all analogy," we have 
only to admit that it represents a new tarsal bone 
of the proximal series. 

The specimen represented in figure 1, was 
sent to me by Prof. Wyraan sometime before 
he had examined the other bones with reference 
to this new tarsal. In this specimen the meta- 
tarsals are still separate, and the presence of 
the three tarsal bones thus far described is but 
dimly made out ; yet the pretibial bone is quite 
distinct, and of much importance is the fact that 
its lower edge is below the lower edge of the tibia. Satisfied 
that it is a true tarsal bone, to what bone in the tarsus shall 
we compare it? 

After studying over it very carefully, and comparing it 
with figures of certain amphibians, given by Gegenbaur, and 
with some of my own drawings of the tarsus of the com- 
mon wood salamander, Plethodon erythronotus, I believe it 
to represent the intermedium of Gegenbaur. In the tarsus 
of Salamandra maculosa^ as given by Gegenbaur, the inter- 
medium is represented as a much elongated bone, broader at 
the bottom, and wedged between the tibia and fibula, half 
of it being actually above the distal margins of these two 
bones. Above the reptiles, the intermedium is supposed by 
Gegenbaur to coalesce with the libiale or astragalus. 

In other words the astragalus represents the intermedium 
and tibiahy connate. Gegenbaur believes that the astraga- 
lus represents the scaphoid and lunare of the carpus. In 
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some mammalia these two latter bones are connate, e. g,, in 
the carnivora; while in others they are free. 

The position of this pretibial bone appears anomalous, but 
when we consider the remarkable displacement of other 
bones in the bird's leg, the occurrence of this new tarsal in 
such a place, is by no means unreasonable. The displace- 
ment of certain bones in the bird's leg, is the result, as it 
were, of lateral compression, or nither lateral contraction. 
The fibula is always reduced to a mere splint bone, and is 
closely appressed to the tibia. The metatarsals are so 
crowded together that the proximal end of the mid-meta- 
tarsal is forced back, so that the flanking metatarsals actually 
meet in front. All these ultimately anchylose and form a 
single bone. The first metatarsal is reduced to a half, or a 
third the size of the others, and is often crowded behind the 
others. The two pAximal tarsal bones at first, stand one 
at the end of the tibia, and the other at the end of the fibula, 
the tibiale being actually as wide as the distal end of the 
tibia (see plate iv, fig. 1) ; yet in a short time these two 
tarsal bones, are gradually 
brought together, and as the 
fibula becomes reduced in 
comparative size, the tibia 
takes on an accelerated 
gi'owth, so that its distal end 
equals. in width the two tar- 
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m I i.»ii 1 • 1 Fig. 6. Representing lower portion of 

iO snow Still more plamly leg of Salamandra maculosa, copied from 
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the reasons lOr believing that Fig. 7. Spizella sodalia copied ft-om flg. 
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is represented black. Figure 6 represents the intermedium 

and its associate tarsals in relation to the tibia and fibula of 

Salamandra maculosa, after Gegenbaur. 



T. Tibia, 
t. tibiale. 
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Figure 7 represents the tarsus of an embryo bird, with 
the pretibial bone introduced, bearing the same relation that 
it afterwards does to its own tarsals ; and figure 8 repre- 
sents the pretibial bone and its actual relation to the two 
tarsals, as seen in Professor Wy man's oldest specimen, the 
tibia now having widened so as to include the two tarsals 
within its lateral boundaries, and consequently including 
the pretibial bone also. That the tibia widens at its distal 
extremity in that way, so as to equal in width not only the 
two tarsals, but the three metatarsals, may be seen by re- 
ferring to plate IV ; and indeed to suppose that it would do 
so is reasonable, since the excessive reduction of the fibula 
naturally enhances the greater proportionate development of 
the tibia ; and by this excess of growth, the pretibial bone, 
or intermedium, finds its anomalous position in front of the 
tibia. * 

In connection with this elongated inteiinedium, it is inter- 
esting to note that in certain lizards where the intermedium 
is absent, the centrale takes on the elongated and slender 
form, and is wedged between the other tarsals. 

If further investigation should prove the correctness of 
this interpretation, we have an interesting stage in the con- 
ditions of this bone represented, namely, that in birds the 
intermedium is at first a separate bone, as in the lower rep- 
tiles, but finally it anchyloses with the astragalus, as in 
higher vertebrates, thus proving the coiTectness of Gegen- 
baur's statement that the astragalus of higher vertebrates 
represents the tibiale and intermedium connate. 

Thus we must recognize in birds the presence of four 
tarsal bones, and at least four carpal bones. 

Concluding Observations; — At an early stage of the 
embryo the leg and the wing are almost precisely alike, and 
even after the principal bones have made their appearance 
the two appendages are remarkably alike in the form and 
proportion of their parts. This similarity was noticed by 
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Agassiz a long time ago, as well as the fact that in the 
embryo robin, the toes are webbed. .In the early embryo 
the toes are always webbed, and for a long time in the 
embryo all the toes point forward ; these are two characters 
highly characteristic of lower groups of birds. The turning 
back of the first toe is a subsequent modification. 

The first metatarsal appears last in development. The 
phalanges of the third and fourth toes appear first, and the 
others in regular succession. The phalanges of the foot 
appear before those of the hand. 

The metacarpals and phalanges are widely separated in 
the early embryo, and were it possible for the wing at this 
stage to make a track in the mud, the impression would be 
like that made by a tridactyle foot. In fact it is a tridactyle 
foQt at this stage. The metatarsals are also separated at the 
same stage, but not so widely as the metacarpals. 

There is a diflference of opinion among anatomists in their 
inteipretation of the fingers of the wing. Gegenbaur, 
Huxley, Rolleston and others, regard the marginal finger 
on the radial side as representing the first finger, or poUex, 
while Wyman, Owen and Cones, believe this digit to repre- 
sent the index, or second finger. It seems more reasonable 
to believe that this latter interpretation is right ; for when 
the number of fingers or toes is reduced in Mammalia and 
Reptilia, they are always taken away from the sides of the 
member, the thumb first disappearing and then the little 
finger. 

If we compare the leg and wing of Spizella (figs. 1 and 
32, pi. IV and v) we shall see that in this early stage there 
are but three metatarsals and three metacarpals, and it seems 
reasonable to compare them together. 

As the first toe appears much later and is reduced to two 
phalanges, and has its metatarsal also greatly reduced, and 
as at the stage just cited the first toe is represented onjy by 
a few granules, it seems natural to infer that u\ the wing, the 
first finger never makes its appearance. . 
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In regard to the reptilian characters in birds, it seems that 
a nearer relation between birds and pterosaurians can be 
established, with the additional carpals pointed out in this 
paper. At least one of the characters for separating the 
pterosaurians from the birds, as given by Owen, fails in 
the light of these distal carpals. 

Owen says, in his "Fossil Reptiles of the Liassic Forma- 
tion,"* that :— 

"A carpus with one large and one small bone in a proxi- 
mal row, and with a second large, and at least one small one 
in a distal row, is another character by which the ptero- 
sauria manifest their closer aflSnity to reptiles than to birds." 
Now this is precisely the character of all those birds thus 
far examined. 

EXPLANATION OF THE PLATES. 

Plate IV. THE TARSUS AND EMBRYOS. 

In every case the right leg and right wing are represented. For want 
of room on the plates I have been compelled to leave out the humerus 
and femur in most of the figures given. 

All the embryos are represented of natural size, and by referring to 
them, an approximate idea may be formed of the size of the appendage 
drawn, as well as the age and condition of the embryo. 

Reference to the embryo preceded by the initial E, follows explanation 
of the figure, thus : Fig. 1, Spizella socialia. E. 18. 

Fig. 1. Spizella socialis. E. 18. 

The three bones separate, the fibulare being at the end of the fibula. 
The 2d, 3d and 4th metatarsals not complete, while the 1st metatarsal 
appears only as a few granules. 

Fig. 2. Spizella socialis. E. 19. 

Tarsal joint appearing, In separation of cartilage between proximal 
and distal tarsal bones. 

Fig. 3. Tardus fuscescens. E. 21. 

The tarsals separate. The distal end of tibia widening so as to in- 
clude, the proximal tarsals. 

♦Palwontographical Soc, Vol. XXIII, 1869. 
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Fig. 4. Tardus fascescens. Embryo not given. 

A later stage in which the proximal tarsals have already united with 
the tibia, and the distal tarsal has not yet united with the metatarsals. 

Fig. 5. Tardus fascescens. 

Another view of the same. 

Fig. 6. Tyrannus Carolinensis. E. 23. 

The tibiale and fihulare united with tibia, the centrale still free. 

Fig. 7. Dendroeca cestiva. E. 24. 

The two proximal tarsals united. The centrale veiy large and capping 
the three metatarsals. 

Fig. 8. Dendroeca cestiva. 

Another view of the same, showing the tarsal bones more distinctly. 

Fig. 9. Dendroeca cestiva. 

Another view of same, showing centrale capping the metatarsals. 

Fig. 10. Qaiscalus versicolor. E. 25. 

The tibiale and fihulare united, but not yet anchylosed to the tibia. 
The centrale still ftree. 

Fig. 11. Qaiscalus versicolor. 

'An enlarged view of the tarsus. 

Fig. 12. Sialia sialis. E. 31. 

The proximal tarsals united with the tibia. The distal tarsal united 
with the fourth metatarsal. 

Fig. 13. Sialia sialis. 

Another view of the same. 

Fig. 14. Ootyle ripana. E. 27. 

A considerably advanced stage in which the three tarsal bones are 
distinctly separate. 

Fig. 15. Hii^ndo lunifrons. E. 30. 

The tibiale and flbtilare about uniting. The centrale already blended 
with third metatarsal. 

Fig. 16. Tringoides macularius. E. 26. 

The tibiale and fibulare united forming an hour-glass shaped bone. 
The centrale flattened and capping the metatarsals but not yet united with 
them. 

Fig. 17. Tardus migratorius. 

Posterior portion of early embryo, showing the leg && & simple fin, 
and caudal vertebrae. 
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Fig. 18. Spizella socialis. 
19. 

20. *' «« 

2 1 . Tardus fuscesce^is. 

22. Molothrus pecoHs. 

23. Tyrannus Carolinensis. 

24. Dendroeca cestiva. 

25. Quiscahis versicolor. 

26. Tringoides macularms. 

27. Cotyle nparia. 

28. «* '« Several clays from the egg. 

29. Tringoides 7nacularius, Just ready to hatch. 

30. Hirundo lunifrons, 

31. Sialia sialis. 

EXPLANATION OF LETTERS. 

FE. Femur, 

T. Tibia. 

F. Fibula, 
f t. T'ibiale = astragalus. 
TARSUS. \ f* Fibulare = calcaneum = os calcis. 

y c. Cenirale = navicular = scaphoideum. 

I, II, ui, IV. Corresponding metatarsals. 

Plate V. THE CARPUS. 

Fig. 32. Spizella socialis. E. 18. 

Showing three carpals and three metacarpals. No indication of pha- 
langes. 

Fig. 33. Spizella socialis. E. 19. 

The fourth carpale now formed; phalanges also formed, and fingers at 
this stage widely spread. 

Fig. 34. Spizella socialis. E. 20. 

Third and fourth carpal bones united, and third and fourth metacarpals 
united at distal and proximal ends. 

Fig. 35. Spizella socialis. 

Several days from the e^g, and nearly capable of flight. 
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Fig. 36. Tardus fuscescens. E. 21. 

Showing four carpals. 

Fig. 37. Tardus fuscescens. 

A slightly more advanced stage, showing the third and fourth carpal 
bones about uniting. The fourth carpale sending out a process to third 
metacarpal. The ulnare apparently uniting with ulna. 

Fig. 38. Tardus fuscescens. 

The same carpus under slight pressure. The ulnare separate again. 

Fig. 39. Quiscalus versicolor. E. 25. 

Showing the minute third carpale and the elongated ulnare. 

Fig. 40. Molothrus pecoris. E. 22. 

The third and fourth carpale united. 

Fig. 41. Sialia sialis. 

Third and fourth carpale about uniting, and fourth carpale sending out 
peculiar process to third metacarpal. 

Fig. 42. Sialia sialis. E. 31. • 

A slightly more advanced stage, in which the distal carpals and base 
of metacarpals are all united. 

Fig. 43. Cotyle ripana. E. 27. 

Anchylosis far advanced. Vlnare supposed to have united with ulna. 

Fig. 44. Dendroeca cestiva. E. 24. 

Ulnare supposed to have united with the ulna. The carpal marked i, 
supposed to be intermedium. Third and fourth carpale united. 

Fig. 45. Hirundo lunifrons. E. 30. 
The four carpals all separate. 

Fig. 46. Tijrannus Oarolinensis, E. 23. 

Showing excessively long radiale. 

Fig. 47. Tyrannus Oarolinensis. 

Another specimen under pressure, with a new carpal? supposed to be 
centrale. • 

Fig. 48. Tyrannus Oarolinensis. 

Another specimen under pressure, in which the long ulnare readily 
separates, leading to the supposition that the second carpale Is here 
present. 

The peculiar form of ulnare in TyrannuSy flg. 47, is seen also In Molot?^- 
rus and Sialia^ figs. 40, 42 and 43. 
Afbil, 1872. 11 Ank. Ltc. Nat. Hist., Vol. x. 
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EXPLANATION OP LETTERS. 





H. Humerus. 


u. Ulna. 


R. Radius. 




" u. Vlnare = cuneiform. 




r., Badiale = scaphoid = naviculare. 




c. Centrale = central. 


CARPUS. < 


i. Intermedium = lunar. 




z. Second carpale = trapezoid. 




3. Third carpale = magnum. 




^ i. Fourth carpale = unciform. 


n, ni, IV. Corresponding metacarpals. 



IX. — On the Systematic Arrangement of North American 
Terrestrial Mollushs. 

BT THOMAS BLAND AMD W. G. BINNEY. 
Read January 29, 1872. 

Since the publication of our work on the Land MoUusks 
of North America,* we have had the opportunity of examin- 
ing the animals and the lingual dentition of many additional 
American, as well as numerous foreign species. We have 
also carefully studied the various systems of classification 
which have been proposed both here and abroad. The re- 
sult of our researches is a considerable change in our views 
regarding the classification of terrestrial mollusca. Such of 
these changes as relate to the American families, we pur- 
pose stating here, referring always to the page of our work 
containing the description or statement to be modified. 



*Land and Fresh-water Shells of Noith Amerioa, Part I. Smithsonian Inatitation, 
Feb., 1809. 
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We restrict our corrections and suggestions to the genera 
belonging to tiie fauna of North America, exclusive of that 
of Mexico and Lower California. 

The divisions A and B (p. 2) of Dr. Gray (founded on 
the head, eye-peduncles and tentacles being retractile under 
the skin, or contractile) cannot be retained, as the recent 
observations of Stoliczka have proved the eye-peduncles of 
Onchidium to be really retractile. The same may possibly 
be true of Veronicella. 

The sections 1, Vermivora and 2, Phyllovora are equally 
untenable. There is not the diflference in food indicated by 
these names. For instance, no species can be more carnivo- 
rous than Steiiogyra decollata^ which is always placed among 
the herbivorous genera. Limax maximtis^ also, we have 
known to devour its kind, though it is ranked in the same 
section. The first instance shows how incorrectly the 
aculeate marginal teeth alo^e are called of carnivorous type, 
as they are entirely wanting in Sienogyra decoUata. 

The presence or absence of a jaw is not a reliable char- 
acter to sustain the distinction of these sections. Helix 
ifuequalis^ for instance, has no jaw. 

The teeth are equally unreliable, inasmuch as all our 
species of MacrocydiSy placed in section 2, have teeth like 
those described in section 1. So have Hdix inceqjmliSy 
Hyalina Baudoni and Gonoapira palanga. Moreover, some 
genera show a gradual change from the so-called herb- 
ivorous to the so-called carnivorous type of teeth. Thus in 
Glandina and Maci'ocydis we find the carnivorous type only ; 
in ZoniteSy Vitnna and Limax the marginal teeth are 
carnivorous, and occupy the greater part of the membrane, 
but the few laterals are of the herbivorous type. In Zonites 
cellarius the latter are greatly modified and resemble closely 
the carnivorous type. The membranes of Vitrina limpida 
and Zonites chersinus^ however, by the inci'eased number of 
laterals and the bifurcation of the marginals, are more nearly 
related to the herbivorous type. Thus, instead of the differ- 
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ence of food, of the presence or absence of a jaw, of the 
aculeate or quadrate form of teeth, supposed to exist between 
the Vermivora and Phyllovora, we find these characters 
shared irregularly by both sections, and consequently we 
abandon them. 

Oleacinid^ (p. 13). — In the description of the teeth the 
term aculeate, rather than recurved, better expresses their 
thorn-shaped outline. In our descriptions of the lingual 
membranes, we have often called these teeth uncini^ and 
with less judgment used the same term for the quadrate 
marginal teeth of some of the Heltcidce. It would be better 
in all cases to retjiin the names central, lateral and marginal 
for the three forms of teeth. 

Cylindrellid^. — We no longer consider this a distinct 
family. Even while our work was passing through the press 
the presence of a jaw was discovered by one of us.* We 
also misapprehended the character of the teeth, which have 
since proved to be simply a modification of the form usual iu 
the HeliddoB. We propose, therefore, to place the species 
referred to Oylindrellidoe, and also of Macroceramus referred 
to OrthalicinoBy in the family Helicidoe, before the genus 
Bulimultts, 

Messrs. Crosse and Fischer (Jour, de Conch., January, 
1870), after a thorough study of the jaws and lingual mem- 
branes of numerous species, proposed to separate the Ct/lin- 
drelUdoe as a family, supporting their views entirely upon 
the jaw and teeth, both of which we have found unreliable. 
The kind of jaw supposed by them to be peculiar to the 
family has been detected by us in various species of Bulimu- 
lus, and in one of Helix (see Ann. Lye. N. H. N. Y., xl, 
79). The type of palmate teeth, also, which Messrs. Crosse 
and Fischer describe as characteristic of the family is not 
constant, as we find it entirely wanting in Macroceramtis 
Gossei. (See American Journ. of Conch, vii, pi. 17, figs. 
9, 11, 12.) 



* Bland, Amor. Jour, of Conch. IV. 18G8. 
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Cylindrella (p. 22). — In this genus there is a jaw, 
thin, almost membranous, light hqni color, semitransparent, 
arched, ends but little attenuated; in one single piece, but 
divided by delicate ribs into numerous oblique plates,* 
chevroned on the central line, with a median triangular plate 
at the top ; cutting edge simple ; no beak. 

The teeth are not joined two by two at their bases. They 
are distinct as in the other Helicidoe. The centrals are small, 
long, narrow, with a broadly recurved, blunt, rounded and 
expanded apex; the laterals have a long, subquadrangular 
base. of attachment, bearing, below, a large, bluntly rounded, 
greatly expanded, palmate cusp, representing the inner and 
central cusps of the laterals ; and, above, a long, slender, 
graceful cusp, representing the external cusp of the other 
Helicidce. This last is bluntly truncated, or bears a re- 
curved cusp, smaller but of same shape as that below ; or it 
has a laterally extended, small, blunt point. In some species 
the laterals extend to the mai'gin of the lingual membmne ; 
in others there are distinct marginal teeth, long, narrow, 
laminar, with bluntly recurved apices. A full description 
and figures of these various forms of teeth will be found in 
Journal de Conchy liologie, Jan., 1870. 

HoLOSPiRA (p. 24). — Messrs. Crosse and Fischer, in the 
article on Cylindrellidcey referred to above, have shown that 
Holospira is a distinct genus from Cylindrella. 

The jaw is arcuate, about the same shape as in Cylindrella^ 
thin, light horn colored, without separate plates or anterior 
ribs ; with obsolete strise, transversal and veilical ; cutting 
edge simple, without a median beak. 

The lingual membrane wants entirely the chevron-shaped 
rows of teeth and the palmate form of cusp, characteristic of 
Cylindrella. It resembles that usual in the Helicidoe y the 
lateral teeth not unlike those we have figured of Bulimulus 
paUidior (Ann. Lye. N. H. of N. Y., ix., p. 282). 

• As in Helix turhiniformU, not as in OrthaUcut. (See Ann. N. Y. Lye, X., 79, pi. ii. 
flg.2.) 
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The genus Holospira^ with the two species H, Rbemeri 
and H. Goldfussiy must b^ placed, together with Gylindrtlla 
and MacroceramuSy as already mentioned with regard to 
those genera, in the family Helicidce. 

Magrogeramus. — In this genus the jaw and Ungual mem- 
brane are as in Oylindrella^ and our description (page 219) 
must be cancelled. In M, Gossei, however, the teeth are 
the same as in Helix, with bluntly pointed denticles, one 
long and the other short, as shown in our above referred to 
figure. 

HELiciDiE (p. 25). — More recent investigations have 
satisfied us that the presence of a mucus pore is not in itself 
a character to warrant the separation of the Arionidoe as a 
family. It has been shown that the pore exists, with various 
modiBcations, in many species of Geophila where it was not 
before suspected, for instance in Helix pylaica, Glandina 
ligulata (Petenia, Crosse, Journ. Conch. 1869, p. 35), Glan- 
dina monilifera (Morelet, ibid., 1852). Unless, then, we 
are prepared to consider these species .as belonging to a 
family distinct from Helix and Glandina respectively, we 
cannot separate the Arionidoe from the Helicidce on account 
of the presence alone of the mucus pore. 

The description of the foot of Helicidce (p. 25) should be 
modified by the addition of the following words : " or with a 
distinct locomotive disk," and " or with a caudal mucus pore.'' 

To the description of the jaw must be added the words 
" or with one upper, accessory plate. Jaw sometimes want- 
ing." The last reference is necessary to embrace such cases 
as Helix incequalis, a species, however, which may be proved 
to belong to another family. 

As a basis for grouping the large number of genera of 
Helicidce into subfamilies, we retain the characters of the jaw 
and teeth, but with some modifications, as shown in the 
following synopsis. The subfamily Pupinoe is entirely sup- 
pressed, as it has been shown that no reliance can be placed 
on the median beak-like prominence to the cutting edge of 
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the jaw, ot on the presence or absence of strisB or ribs on its 
anterior sur&ce, at least as subfamily characters. We have 
recognized, therefore, at present three forms of jaw only, 
viz. : 1st, simply in one piece ; 2d, in one piece, with an 
upper accessory plate ; 3d, in numerous separate, free, im- 
bricated pieces. Some modifications even in these distinc- 
tions will, We believe, soon prove necessary, as several forms 
of accessory plate have already been noticed,* and the jaw 
of I^unctuTHy figured by us on p. 222, is a modification of 
that of Ortkalicus figured on p. 215. 

We admit two distinctions on the lingual membrane for 
the purpose of grouping the genera into subfamilies, viz. : 
marginal teeth conical, separate, aculeate; and marginal 
teeth crowded, quadrate, dentate or serrate. 

Based upon these characters we propose the following 
grouping of the North American genera of Hdicidce rf 

ViTRiNiNiE. Jaw in one piece. Marginal teeth separate, 
conical, aculeate. — Macrocyclis, Zonites, Hyalina, Vitrina, 
Limax. 

Heligin^. Jaw in one piece. Marginal teeth crowded, 
quadrate, dentate or serrate. — Arion, Ariolimax, Binneia, 
Patula, Helix, Holospira, Cylindrella, Macroceramus, Buli- 
mulus, Cionella, Stenogyra, Pupa, Vertigo. 

Orthalicinje. Jaw composite, in numerous, free, im- 
bricated pieces. Marginal teeth crowded, quadrate, dentate 
or serrate. — Orthalicus, Liguus, Punctum. 

SuociNiN-E. Jaw in one piece, with one upper accessory 
plate. Marginal teeth crowded, quadrate, dentate or serrate. 
— Succinea. 

Subfamily ViTRiNiN-a2 (p. 25). — The following description 
is to be substituted for that given : 

Jaw in one piece, smooth, usually striated, never ribbed, 

• Sec Eucalodiiim, Jonm. de Conch., 1870, pi. v, flg. 1. 

t (jiUf in fact, embraces in his section Holognatha^ all the genera included in our sub- 
families VUrinina and ffelidncB with tlie exception of Bulimulus^ regarding which he 
adopts the views of Albers and von Maitens, placing it \n the section Ooniognatluit with 
OrtluUiou9. (Arrangement of the Families of Mollusks, Washington, 1871.) 
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with a beak-like median projection to its cutting edge. Lin- 
gual membrane, with separated, conical, aculeate marginal 
teeth. 

Genus Hyalina (p. 29). — We have already stated our 
views relative to the value of the caudal mucus pore as a 
family character, and in consequence unite the Arionidce to the 
HelicidcB, This brings the genus Zonites next to the genus 
Hyalina. The two genera are very nearly allied, their only 
distinction, so far as known to us, being in the presence in 
Zonites of a distinct locomotive disk to the foot, and of 
longitudinal furrows along the side of the animal near its 
base, rising bver the top of the tail and uniting above a ter- 
minal mucus slit or pore. (See fig. 524, p. 292.) This 
difference is considered of generic value by most authors,* 
among others by Albers and v. Martens, whose descriptions 
of genera we adopted in our work. They place, however, 
in the genus Hyalina many species which are known to 
possess the mucus slit (or some modification of it), as H. 
olivetorum and H. nitida (see Moquin Tandon), and H. 
fuliginosay lasvigata^ inoiTiata^ suppressa (see Terr. Moll. 
U. S., ii). We have ourselves observed it in the following 
additional species, H. cellaria, viridula^ indentata, intertexta^ 
ligeray demissa^ capsella^ lasmodon and multidenta^ and in 
Zonites kopnodes, sculptilis and gulans. Its having been 
overlooked by many Europeair authors in so common a 
species as cellaria^ leads to the supposition that it really 
exists also in other species now referred to Hyalina. We 
propose, therefore, to place in the genus Zonites the species 
in which the caudal mucus pore or slit has been actually 
observed, restricting Hyalina to those without it. We have 
not had an opportunity of examining all the species, but 
have failed to discover any pore in Tennessee specimens, 

* But not by Messrs. Fischer aud Crosse in their magnificent work " Etudes snr les 
Mollusqaes Terrestros et Fluvlatilcs du Mexiqiie et du Guatemala'' (page 150), where, 
Zonites and Hyalina are considered generically identical. 

t No mention of the caudal mucus gland in Z. cellarius is made in the monographs of 
Draparuaud, Moquiu-Tandon, Keeve, Forbes and llanley, Gray or Gwyn Jeflycys. 
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received from Miss Law, of H. interna; it may, however, 
have escaped our notice, being often difficult of detection. 

The orifice of generation in the genus Zonites is said to be 
at the base of that of respiration, below the collar, and not 
below the right eye-peduncle as in Helix. It may be much 
doubted, however, whether this be a constant generic charac- 
ter, as it is found in some species of the former much nearer 
to the head than the collar. 

The dart sac and dart were observed by us in specimens 
of Zonites demissus and Z. JElliotti, They have also been 
noticed by Morch (Mol). Dan.) in Zonites ( Oxychilus) nitidics. 
The description of Albers and v. Mai'tens must therefore be 
modified, as well as Moquin Tandon's assertion that no 
species of Zonites has the dart.* 

Subfamily HELiciNiE. — The following description is to be 
substituted for that given at p. 67. 

Jaw in one piece, either smooth, striated, or ribbed, with 
or without a median beak-like projection to its cutting edge. 
Lingual membrane with crowded, quadrate marginal teeth, 
either dentate or serrate. 

The ribs are found in every degree of development, pass- 
ing quite across the jaw and denticulating one or both 
margins, or pnly developed on the lower portion of the jaw, 
and crenellating the lower margin. The ribs are often al- 
most obsolete, or represented by wrinkles or coarse striae. 
They are present on the anterior surface of the jaw only, or 
on both anterior and posterior surfaces. They are distant, 
narrow, stout, few, or crowded, broad, stout and numerous. 
Their number is inconstant in the same species. They some- 
times are very broad, and seem like separate plates soldered 
to the anterior surface of the jaw, or to be formed by a 
folding of the jaw upon itself. When this appearance of 
folding into plaits is given it will generally be found that the 
plait-like sections are actually separated by distinct, but 

♦ Hence, probably, Draparnaud correctly reports its presence in Helix algira. 
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delicate ribs. When by this form of ribs the jaw is divided 
into separate compartments, these compartments or plates 
are either vertical or inclined obliquely towards the median 
line of the jaw. Sometimes this last arrangement is de- 
veloped to such a degree that the oblique lines of separation, 
or delicate ribs, of the plates meet before reaching the bottom 
of the jaw, and a triangular plate is left at the upper centre 
of the jaw, its base being upward. This form of jaw is 
usually thin and membranous. It has been considered the 
characteristic of the subfamily Ch'thalicince, or of the Goni- 
ognatha by most authors. We, however, can treat it only 
as a modification of the usual form of ribbed jaw, inasmuch 
as we find it in various degi*ees of development in BuUmtduSj 
Bulimus^ and even in Helix.* It will be seen below that we 
restrict the Orthalicince to those genera whose jaw is in actu- 
ally free, imbricated pieces. 

When the jaw is striated and not ribbed, the striae are 
vertical, or they converge towards the median line, as do the 
plates in Maa^oceramus and Cylindrella. There are often 
transverse striae also. 

The upper margin of the jaw is often extended into a 
stout membranous attachment, apparently of the same mate- 
rial and consistency as the jaw itself, and showing the same 
continuity of structure by the striae of the jaw extending into 
it without interruption. 

The jaw is found in every degree of consistency, very 
thick in most species of Helix, quite membranous and almost 
transparent in some of Bulimvlus, in Macroceramus and 
Cylindrella. 

The cutting margin of the jaw is smooth, crenellated, or 
denticulated. It is simply concave, or furnished with a more 
or less developed beak-like median projection. 

In shape the jaw ranges from scarcely arcuate, long, low, 
to horse-shoe shaped, short, high. 

* See oar notes on kelix turUni/brmit In Ann. N. T. Lye. x, pi. ii, tig. S. 
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We have not noticed in any of the Helicidce the vertical 
median carina to the jaw, often present in the VitrinincB. 

Patula (p. 71). — We propose to recognize this as a 
genus,, following the more recent decision of von Martens 
(Preuss. Exp. p. 258). It will take precedence of the 
genus Helix. To the description of the shell and animal 
already given, we may add that in the American species the 
jaw cannot be said to be ribbed, as usual in Helix. Oii that 
of several species, however, there are subobsolete ribs or 
wrinkles near the cutting edge, which th6y sometimes crenel- 
late. The prevailing type of jaw seems to be such as we 
have figured for P. altemata (p. 75). 

Lingual membrane as figured on p. 75. The marginals, 
however, are serrate in P. asteriscus. In the other species 
they have one long, inner, oblique, blunt denticle, and one 
or more short, side denticles. 

For the description of the jaw and lingual membrane of 
the genus Helix (p. 69) may be substituted the descriptions 
given by us above for the jaw and lingual membrane of the 
subfamily Helicince. We have noticed in the genus Helix^ 
as now constituted, every form of jaw which we have de- 
scribed at length above, except that having angular upper 
median plates. 

With the exception of Patula^ we still retain the genus 
Hdix in the sense in which it is used by Albers and von 
Martens. With all those who have studied the genus, we 
are aware that it contains numerous natural groups, many of 
which appear to be suflSciently well marked to warrant their 
being recognized as distinct genera; space, however, does 
not permit of our considering this part of the subject. 

Genus Bulimulus (p. 191). — To the description of the 
jaw must be added, "often presenting the appearance of 
separate plates, sometimes arranged obliquely towards the 
central line, so as to form an upper triangular plate, as in 
Cylindrdla.'* This last form is usually \]^xi and almost 
transparent. 
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Subfamily Orthalicinje (p. 212). — The following de- 
scription of the subfamily must be substituted for the one 
given. 

Jaw composite, in numerous free, imbricated pieces, 
usually with oblique sutures towards the centre of the jaw, 
leaving an upper, angular, median piece. No median pro- 
jection to the cutting edge, which is serrated by the lower 
angles of the separate pieces. Lingual membrane with mar- 
ginal teeth crowded, quadrate, usually broadly dentate. 

It will be observed that we include only in this subfamily 
the genera whose jaw is actually in separate pieces, not those 
in which the jaw is in one single piece, though in plates 
formed by the ribs being arranged so as to give the appear- 
ance of separate pieces. We do not, moreover, use the term 
Ch'thalicinoe in the same sense as Goniognatha of some 
authors to comprise all the genera whose jaw has an upper 
angular, median plate. This last form of jaw is found in 
Cylindrella^ Macroceramus, Pine^ia, and in some species of 
Buliviulus^ but not in, Punctum. We do not recognize it 
as of value in dividing the Ilelicidce into subfamilies. We 
base this subfamily {OvthalicincB) solely on the free, imbri- 
cated pieces of its composite jaw. 

The description of the genus Ackatina (p. 212) is to be 
entirely omitted. We adopt Liguus as a genus, and add the 
following description of the jaw and lingual membrane. 

Jaw arcuate, ends attenuated, pointed ; composite, being 
in numerous separate, free, imbricated, triangular pieces, 
with sutures inclined obliquely to the centre of the jaw, so 
as to leave an upper median, angular piece. Cutting edge 
with no median projection, serrated by the lower angles of 
the oblique pieces. 

Lingual membrane with long, quadrate teeth, pointed or 
simply with a broad, recurved cusp. 

Oethalicus. — The following description of the lingual 
membrane must be substituted for that given at p. 215. 

Long, broad, with numerous rows of long, four-sided. 
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narrow, uniform teeth, bearing a broad, expanded, recurved, 
gouge-shaped cusp. 

Genus Strnogyra (p. 228). — Central teeth of the lingual 
membrane very small, tricuspid ; latenils large, subquadrate, 
tricuspid, middle cusp very iai'ge ; marginals subquadrate, 
obtusely denticulated. 

Subfamily Succinin^ (p. 255). — To our description of 
the lingual teeth must be added, *« marginal teeth quadrate,- 
crowded, dentjite or serrate." 



Note on Helix inversicolor Fer. and other species from 
Mauritius. 

While the foregoing paper was being printed, we had, 
through the kindness of Mr. J. G. An^.hony, of the Museum 
of Comparative Zoology, Cambridge, and of Mr. J. H. 
Thomson, the opportunity of examining the animals of Helix 
inversicolor Fer., H. leucostyla Pfr., H, rufozonata H. Ad. and 
H, militaris Pfr., received from Mr. Pike, the United States 
Consul at Mauritius. The lesults of such examination are 
80 interesting that we now publish them. 

H. inversicolor and //. militaris are placed by v. Martens 
in Helicacea, genus Helix, the former in the section Caraco- 
luSy and the latter in Stylodon, but both, as well as H. 
rufozonata and leucostyla, rather belong to Vitrinea, genus 
Nanina of that author's classification. Indeed our figure of 
the lingual dentition of Nanina cabias^ Benson (Am. Jour, 
of Conch, vii, pi. 17, fig. 6), almost equally well applies to 
the species under consideration, as will be seen from the 
following description of their dentition. 

The jaws stout, arcuate, high, ends slightly attenuated, 
blunt ; anterior surface with no ribs ; cutting edge with a 
decided, blunt, median projection. 

Lingual membrane long, broad. Central and lateral teeth 
in horizontal rows, in shape as usual in the Helicidce. Mar- 
ginal teeth in oblique rows, aculeate, blum^^y b\1id^ decreas- 
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ing in size as they pass off laterally. In Helix militaris 
there is about an equal number of laterals and marginals. 

The resemblance of these species to the genus Nanina 
holds good also in the external characters of the animal. 
The tail is long, gradually tapering towards a blunt extrem- 
ity, which is bifid, being separated into two distinct pro- 
cesses by a transverse, triangular, deeply-seated, mucus pore. 
.There is a distinct locomotive disk to the foot. Down the 
centre of the back of the foot is a distinct line, from which 
the granulations run obliquely down to a horizontal line of 
furrows bordering the edge of the foot. This horizontal line 
rises over the extremity of the tail, above the process which 
overhangs the mucus pore. 

These species must certainly be removed from the genus 
HeliXf and even from the Helicince, and placed among the 
VitrinincB in the genus Nanina. 



X. — Monographie des Poissons de Cuba compris dans la- 
soxjLS'-famille des Sparini, 

Par FELIPE POEY, 
Profbsseur d'Histoibb Naturelle a l^nivrr8it6 de la Havane. et membre 

CORRESPONDANT DU LVCfiE D'UlSTOIRE NATCRELLE DE NEW YORK. 

Pl^i^ent^ le 29 Janvier, 187S. 

Familia SPARIDI. 

La famille des Spares est fondle sur le genre Sparus 
d'Art^di, Grenera, p. 35; adopts par Linn^ et caract^ris^ 
principjUement par des molaires rondes en forme de pav6s 
sur les c^t^s des m&choires. C'est proprement la premidi-e 
tribu de Cuvier, Rigne Animal II, p. 181, qui r^pond aux 
groupes Pagrina et Sargina du Dr. Giinther, Cabilogue, I, p. 
412. Ce genre a ^t^ conserve par Bloch et par Lac^p^e» 
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qui y ont fait entrer uu grand nombre d'espfeces qui ne lui 
appartiennent pas, surtout le dernier. 

dependant, Guvier place dans la m^me famille d*autres 
tribus qui n'ont pas de molaires arrondies, et qui forment 
principalement le groupe Caiitharina du Dr. Giinther. II a 
done fallu exclure les dents des caract^res essentiels et 
g^n^raux de cette famille. 

Les Sparidi sont des poissons k corps oblong et comprim6 ; 
ventrales 1, 5; trois epines anales; pieces operculaires sans 
armure ; bouche non protractile, palais sans dents ; ^cailles 
ct^noides de mediocre grandeur, n'en ayant pas aux na- 
geoires ; queue sans bouclier ; les os de la t6te sans cavemo- 
sit6s ; ccecums pen nombreux. Je passe sous silence d'autres 
caract^res importants, parce qu'il y a des exceptions dans 
quelques sous-families ; je m'^tendrai davantage dans celles 
de Cuba. 

C'est k tort que Linn^ accorde k ces poissons des pectorales 
arrondies. 

Observations. — Je s6pare des Sparidi le groupe Pimelep- 
terina du Dr. Giinther, parce qu'il a sept rayons branohios- 
tigcs, et des ^cailles aux nageoires verticales. Le regime 
herbivore et les nombreux appendices pyloriques, le rap- 
prochent des Ch6todons, pr6s desquels Cuvier Ta plac6. 

Sous-families de Cuba. — 1. Sparini; 2. Sargini, 



SUBFAMILIA SPARINI. 

Cette sous-famille r^pond au groupe Pagrina du Dr. Giin- 
ther; caract^ris^ par des dents coniques sur le devant des 
m&choires, suivies en dedans d'un groupe de dents en cardes ; 
des molaires rondes sur les c6t^». Le pr^orbitaire, tr6s 
d^velopp^, couvre en partie le maxillaire ; )a langue est lisse. 
Dorsale unique, dont la partie ^pineuse pent se loger dans 
un sillon du dos. II y a six rayons branchiost^ges. Caudale 
fourchue, pectorale pointue. Regime carnivore. 
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Nous pouvons diviser cette sous-famille aiusi qu'il suit: 

I. Premier interh^mal non taill6 en forme de bee de plame a 6crire. 

1. Plusieurs raugs de dents molaires. 

a. Des dents conlqucs fortes sur le devant des m^chbires. 

t. MaxiUalre non renfl^ Spams, Art. 

tf. Maxillaire renfl6 Lithognalhus, Sw. 

b. Des dents couiques fulbles sar le devant des m&choires 

Pagellus, Cuv. 

2. Deux rangs de molaires, canines fortes Fagrus, Cuv. 

3. Un seul rang de molaires, canines m^dlocres 

a. Jones 6cailleuses Sph(jerodon, Gthr. 

b. Jones sans fecailles LethrinuSy Cuv. 

II. Premier interh^mal taill6 en forme de bee de plume a 6crire. 

1. Plusieurs rangs de dents molaires, pectorales longues, 

d^passant Tanus, canines plus ou moins fortes . Calamus, Sw. 

2. Un rang de moins aux molaires, pectorales courtes, 

n*atteignant pas Tanus, canines faibles . Grammateus, Poey. 

Les genres Ghrysoblephus et Argyrops de Swainson 
restent, le premier parnii les Spares, le second parmi les 
Pagres. 

Le genre Sparus a 6i^ ^tabli en 1738, quoique avec une 
signification plus 6tendue, par Art^di, Genera, p. 35; ayant 
pour type le Spaims aurata de Linn6. Accepts par Linne, 
avec la mdnie ^tendue, il a depuis servi de type k une famille 
divis(^e en plusieurs genres, dont aucun n'a conserve le nom 
primitif, contre I'usage des classificateurs ; excepts chez 
Swainson, qui I'a bien k tort appliqu^, en 1839, k un groupe 
de Sparoides sans molaires arrondies. C'est aujourd'hui 
pour tons les auteurs le genre Ghi^sophrys de Cuvier, 
Regne Animal, II, p. 181, 1829 ; nom que la loi de la priority 
nous ol)ligc k faire passer sous le joug de la synonymie. 

Cuvier et Valenciennes ont fait entrer dans le genre PageU 
luH les especes des Antilles, qui sont toutes pourvues de 
plume, du moins celles de Cuba ; mais Mr. Guichenot, dans 
sa Revision du genre des PageUp les en a s6par6 pour les 
placer dans le genre Calamus de Swainson.- 

De memo que les Sparini sans plume ont et6 divis^s en 
plusieurs genres, d'apr^s le nombre et la forme de leui's dents, 
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il parait que nous devrions aussi diviser les Sparini k plume 
d'apr^s les diffi^reuces analogues et non moius remarquables 
de leur dentition. Mais malgr^ ces differences cbez les pois- 
sons h, plume de Cuba, je ne me trouve pas dispose h, intro- 
duire de nouvelles coupes g^n^riques aux d^pens du genre 
Calamus; ay ant toutes le desavantage de ne pcmvoir traduire 
au dehors le caractere g^n^ral, qui consiste dans une modifi- 
cation de rinterii^mal, servant d'entonnoir k la vessie nata- 
toire. On verm cepeiniant que j'ai fait une exception. 



Genus CAIiAMUS. 

Historique, — Ce genre a 6t6 ^tabli par Swainson, en 1839, 
dans The Nat. Hist, of Fishes^ Amphibians and Reptiles^ II, 
p. 221, comme sous-genre de Chrysophrys^ ayant pour type 
le Pagdltis calamus de Valenciennes, dans Cuv. et Val. His- 
toire des- Poissons, VI, p. 206, pi. 152 ; sous les caractferes 
suivants t "Head very large ; profile abruptly oblique ; dor- 
sal fin slightly emarginate in the nuddle; the second anal 
i^ine hollow and shaped as a pen ; pectoral large." La 
seconde ^pine anale est sans doute un lapsus de Tauteur, qui 
a voulu dire le deuxieme iuter^pineux, lequel soud6 au pre- 
mier, est creus6 en entonnoir pour recevoir la vessie a^rienne. 
Mr. Guichenot (1868) adopte ce genre dans sa Revision du 
genre des Pagels, et I'applique, sans distinction de dents, 
k tous les Sparoides k plume de la sous-famille des Sparini. 

Etymologie. — Calamus^ plume h, ^crire. 

Caractbres du genre. — Corps ^lev6 vers la nuque, ceil 
haut, museau oblique, anus arri^r^ ; bouche petite, m^choire 
infi^ricure un pen arrifer^e ; symphyse sans pores, membrane 
branchiostege n'arrivant pas k Tarticulation de la mflchoire 
inftrieure; narines pr6s de Toeil, rapproch^es, I'ouveHure 
post^rieure sur une fente longitudinale, oblique, Fant^rieure 
tr^ petite. Le maxillaire prolongo k son angle ant^rieur 
une Eminence, qui forme une corne k Text^rieur. 

Dents. — Le devant des m&choires porte un groupe de 
Mat, 1872. 12 Ann. Ltc. Nat. Hist., Vol. x. 
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dents en cardes, qui avec T&ge deviennent grenues ; le rang 
ext^rieur est toujours plus robuste, et se compose de dents 
plus ou nioins eoniques et crochues, quelquefois tr6s fortes, 
comme des dents canines, et alors en petit nombre. Les 
dents lat^i*ales sont arrondies en pav^, sur trois i*ang^es 
principales ed baut et deux en bas ; la seconde d'en haut est 
form^e de tubercules plus petits. Celles du troisi^me rang, 
en haut, et du second en bas, sont les plus grosses, sui*tout 
celles du fond de la bouche. II y a encore nne ou deux 
courtes rang^es de tubercules plus internes, qui deviennent 
plus nombreux dans T^e adulte, mais qui existent toujours. 
Les premieres molaires de la rang^e externe ont leur cou- 
ronne un peu conique, quoique courte. Le nombre de series 
dentaires donne h, la bouche un diam^tre plus grand que dans 
le genre qui suit. Les dents pharyngiennes sont en cardes 
fortes et courtes. 

ITageoires. — La dorsale a onze piquants, sa portion moUe 
a peu d'^tendue ; Tanale est beaucoup plus longue que haute , 
la ventrale est sans membrane axillaire, et porte au-dessus 
de sa base une ^caille lanc^ol^e ; la pectorale est longue et 
pointue, atteignant Tauale. 

JEcailles. — Les ^cailles ont leur bord libre presque entier. 
La t^te en est d^pourvue, sauf aux pitees operculaires ; il y 
en a un groupe ^troit sur la joue, et non pas sur le limbe du 
pr6opercule ; il n'y en a pas aux nageoires. L'^caille sur- 
scapulaire, extrdmement amiucie, est k ^peine yisible en de- 
hors ; de Ik part une s^rie d'^cailles qui remontent oblique- 
ment sur la nuque, et qui sont fortement strips. 

Squdette* — Je prends pour type de cette description le 
Calamus Bajonado. Le cdtne, vu en dessus, est m^diocre- 
ment ^largi en arri^re et entre les deux orbites. La cr^te 
suro'ocipitale est haute, et son angle est aigu : les deux autres 
cr6tes sont tr^s-basses. L'orbite, rejet^ en arri^re, laisse un 
espace trte court pour la cavit6 enc6phalique. L'l^pbyse 
pr6frontale est trte saillante, et perc^e en dessus d'un trou 
aveugle infundibuliforme, poilant des points d'aiticulation 
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hauts et aplatis. L'apophyse pr6frontale n'existe pas : il y a 
plus bas uuc lame qui limite I'orbite on arri^re. Les ouver- 
tures extemes du nerf trijumeau sont margiuales; la pos«- 
t6ri«ure trfes-grande, perc6e sur une volite horizontaJe de 
I'alisph^Doi'de ; il y a de plus uii petit trou au-dessus des 
deux caTitc^s, trie rapproch6es, qui re9oivent T^pitympanal. 
La convexity otocranieune n'est pas visible en dehors. La 
base du sph^uoide descend beaucoup et se bifurque ; plus en 
avant, il y a une graude ^cliaucrure, et son bord devient 
tranchant, k cause du grand amincissement du prefrontal et 
du nasal ; celui-ci porte au-dessus la fosse naso-vom^rienne. 
La fosse paroccipito-masto'idieune est ouverte. La fente 
basisph^nol'dale est bien marquee. L'ouverture ant^rieore du 
cHiue est ample. Le conduit superieur de I'oU'ie p^netre par 
le paroccipital et sort par un trou de Texoccipital, jrendu 
complet par une ^chancrure du mastol'dien. Le conduit 
lateral p^n^tre dans le raastol'dien et aboutit aux m^mes 
^chancrures. L'otolithe est petit et alloug^ ; n'ayant auoune 
communication avec la vessie natatoire ni avec la cavity 
abdominale: le Dr. GUnther indiquo cette communication 
dans le genre SparuSy Catal. I., p. 23 ; mais je ne Tai pas 
trouv^e dans les sparoYdes de Cuba. 

Les sous^rbitaires sont au nombre de six ; les deux pre- 
miers, tr6s-amincis, recouvrent I'os maxillaire, qui n'a point 
de labial. II y a deux surtemporaux. Le symplectique, ou 
m^otympanal, bifurqu^ en bas, appuye une de ses branches 
sur rhypotympanal^ et I'autre sur le pr^opercule. Le pr^ 
tympanal n'a pas de lame apophysaire. L'urohyal est 
bifurqu^. 

Vert^bres, 10 — 14. Les apophyses lat^rales commencent 
d^s la premiere, et vont en augmentant ; Tanneau commence 
k la huiti^me. La premiere n^vrapophyse chevauche; la 
seconde eat courte ; celles qui suivent ne se distinguent pas 
beaucoup des autres. Les cdtes sont: 2 ^picentrales, 8 
pleurapophyses, chacune avec une ^pipleurale, dont les der- 
ni^res sont plutdt des j^pih^males ; il y a de plus une ^pi- 
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centrale sur les trois premieres vertibres caudales. La 
premiere 6pine intern^vrale soutient deux rayons ^pineux. 
II y a trois fausses intern^vrales suspeiiducs dans les chairs. 
Le second interh^mal, soud^ au premier, est creus6 en forme 
de plume. 

Viscerea. — L'intestin fait les circonvolutions ordinaires. 
Coecums peu nombreux. Vessie natatoire fibreuse et forte. 

Division. — Les espdces de Cuba, renferm^es dans le genre 
Calamus (aprfes en avoir 86par6 le genre Grammateus), 
peuvent 6tre divis^es en quatre groupes, dont je vais donner 
les caract^res, en y rapportant nos esp^ces. 

1°. Ce groupe, pour le nombre des molaires et par la nature 
des dents coniques, r^pond parallelement au genre Spams 
(^Chrysophrys des auteurs), trois fortes canines dechaque 
c6t6, hors du plan des dents en cardes. — (7. Bajonado. 

2^. Une foi-te canine oblique ou horizontale, h. la m^hoire 
sup^rieure ; dos tr6s-61ev6. — (7. megacephalus, 

3^. Dents coniques faibles ^ entre elles, une plus forte, 
verticale. — (7. orbitarius; C. &79. 

AP. Toutes les canines faibles. Ce groupe r^pond aux 
Pagels. — C. maci'ops. 

Calamus Bajonado — Yulgo Bajonado. 

Planche VI., fig. 1.— L*lndlvlda repr6sent6 a 210 millimetres de long. Les 
dents sont d'an Individa adulte. 

Parra, p. 13, tab. 8, f. 1. Bajonado. 

Spams Bajonado Bloch, Syst Ichth.,p. 284.— 1801. 

Sagra, Atlas MSS., tab. 53. Bajonado. 

f Fagellm penna Valenciennes, In Cuv. et Val. Poiss. VI., p. 209.— 1830. 

Gnichenot, In Sagra, ed. hisp., p. 187. Pagellus penna. 

Pagellus caninns Poey, Memor. Cuba, II., p. 468.— 1B61. 

? Gulchenot, R6v. des Pagels, p. 114. C. penna.— 1868. 

Poey, Synopsis, p. 818. Spams Bajonado-, Repert. II., p. 160. 

Caracteres essentiels. — On le reconnait k son nmseau pro- 
long6, I6g6rement arqu6 en'-dessus, son ceil assez grand. Les 
dents canines sont longues et fortes, ordinairement au nom- 
bre de trois k chaque mftchoire. C'est de toutes les esp^ces 
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de Cuba celle qui devient la plus grande ; car les autres ne 
d^passent pas un pied de long. Le dos est m^diocrement 
6lev6 ; la hauteur entrant environ 3 fois dans la longueur 
totale ; chez les individus de 8 pouces, Tceil entre 13 fois dans 
la longueur totale*; 15 fois chez ceux de 12 pouces. La 
plume est d'un diam^tre mediocre, son bee long. Les lobes 
de la caudale sont plus aigus que chez les autres espfeces du 
m6me genre. La joue porte rarement sur le devant des 
lilies des traits de coloration. 

Details divers. — Les deux premiferes Opines de la dorsale 
sont faibles. Les rayons mous sont peu branchus aux 
nageoires m^dianes ; les premiers de la pectorale sont simples. 
Les OS mandibulaires sont violets. D. 12, 12; A. 3, 10; 
trois ccecums courts et l&ches. 

Couleurs. — Le tronc est gris de plomb tirant un peu sur 
le violet ; k reflets dus aux contours jaun&tre des ^cailles. 
La t^te en-dessus est olive assez fonc^ sur toute la partie 
nue ; les cdt^s du museau sont bronzes, rarement parsem^s 
de traits bleus, les ^cailles des joues en partie dories. Une 
bande bleue entoure le dessous de I'oeil. La commissure des 
Ifevres est orang^e, passant quelquefois au violet. Les 
nageoires sont p&les. II y a au-dessus de I'axille pectorale 
un espace dor6. L'iris est nuanc6 de brun et de jaune. On 
trouve souveut, dans un kge peu avance, des bandes brunes 
verticales au nombre de 5 k 6 sur le tronc, et des bandelettes 
sur la caudale. 

VarieUs d^dge. — J'en ai decrit dans les caractferes du genre. 
Chez un iudividu de 185 millimetres, les dents canines n'ont 
pas encore atteint la force que Ton remarque chez les adultes ; 
mais elles n'ont pas perdu leur caracteres, ni la petite s^rie 
interne des molaires. 

Comparaison. — Le Calamus penna pr^sente la synonymie 
que j'ai d6jfl indiqu6e avec doute. Valenciennes decrit un 
individu de 6 pouces : Mr. Guichenot n'en a vu que de 80 k 
180 millimetres. A cet ^e, la hauteur est moindre, les 
canines sont moins robustes, les bandes verticales existent 
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aocideutellement. Mr. Guicbenot rapporte ce poiseon au 
Bajonado de Sagra, qui appartient ^videmment & notre 
e&p^ce, par la forme du corp&, et surtout par celle de la tAtew 
II lui ressemble encore par la joue, sans traits particuliers de 
coloration. • Cependant, on pent douter que le G. penna soit 
le veritable Bajonado; parceque, au dire de Cuvier et de 
Guichenot, il a Toeil petit et la caudale pen fourchue. Le 
Dr. Gttnther le porte avec doute k la synonymic du Chrysa- 
phrys calamus. 

ObseTvations. II est trfes remarquable que le Spai-us 
Bajonado de Bloch, ni la figure de Parra, k laquelle elle se 
rapporte, ne soient pas cit6s dans Touvrage de Cuvier et 
Valenciennes, dans celui du Dr. GUnther ni dans la Revision 
des Pagels de Mr. Guichenot. 

Histoire. — Ce poisson est commun et sain, quoique m^dio- 
cretnent estimc^ : il arrive au moms h, un pied et demi de 
long. On le p6che k pen de profondeur. J'ai trouv^ dans 
ses intestins du Bable et des debris de mollusques, ainsi que 
des fucus. 

Num^ro 468 de mon Atlas manuscrit. 



Calamus megaoephalus — Vulg. Fez de pluma. 

Pagellus calamus yalenciennes, In Cuv. et Val. Poiss. VI., p. 206, tab. 

162.— 1880. 
Calamus megacephalus SwainsoD, Nat. Hist. Fishes, II, p. 222.— 1889. 
Otiuther, Catal. I., p. 187. Chrysophrys calamus. 1859. 
Guichenot, R6v. des Pagels, in Mem. de la Soc. Imp. des Sciences Nat. de 

Cherboarg, vol. XIV., p. 112. Calamus megacephalus,-- ISSS. 
Poey, Synopsis, p. 208. Sparus calamus; Repert. I., p. 8U. 

Caracteres essentiels. — Le dos est trfes-6lev6; la hauteur 
du corps n'entrant pas deux fois et demie dans \h longueur 
totale. La m{U)hoire sup6rieure porte une dent canine forte, 
dirig^ obliquement en avant, au milieu d'autres moins ro- 
bustes. L'oeil est grand, entrant 14 fois dans la longueur 
totale^ chez uu individu de ouze pouces. La couleur de la 
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peau sur les odt6s du museau, est caracteristique. La plume 
est large, son bee long. 

Details divers. — Coeeums, 4. Vessie a^rienne forte, ayant 
dans I'int^rieur de nombreux corps rouges. La bifurcation 
caudale est peu profonde, lobes ^largis. 

Gouleurs. — La couleurg6n6rale r^sulte de celle des ^cailles, 
qui ont le centime verdft,tre dor6 et les contours bleus ; elle 
s'^claircit en dessous. Les 6cailles du pr^opercule sont 
blanches, bord^es de jaune ; le limbe est violet. L'isthme 
est orang^. La tSte est brune en dessns. Les cdt^s du 
museau ont des taches rondes jaun&trcs sur un fond bleu&tre 
m^tallique. Les 16vres sont en partie jaunes, avec du bleu 
sur la commissure. Un trait bleu entoure Toeil en dessous. 
Les nageoires sont d'un jaun^tre pale ; pectorales rose. Iris 
m6l6 de brun et de jaune. 

Comparaison. — Le Calamus pennatula Aq Guichenot, E^v. 
des Pagels, p. 116, de la Martinique, est trop bas pour ap- 
partenir k la m6rae esp6ce ; car Tauleur dit que sa hauteur 
n'a pas le tiers de la longueur totale : elle n*y entre pas m^me 
deux fois et demie chez un individu de Cuba de m6me taille. 

Observations. — II est trfes-bien represents dans Touvrage 
de Cuvier et Valenciennes ; mais il y est peint trop rouge. 

Histoire. — ^11 est rare. Le plus grand que j'al vu est d'un 
pied de long. On le trouve aussi k Bahia, Trinity, JamaYque 
(Gthr.), Martinique (Val.), Saint Domingue (Guich.) 

NumSro 475 de mon Atlas Mss. 



Calamus orbitarius — Vulg. Pez de pluma. 

Planche VI., flg. 2. Individu flgnr6 : 810 mllllm. 

FageUu8 orbitarius Poey, Memor. Caba, II., p. 201.— 1860. Synopsis, 

p. 808, Spams orbitarivs.—lS6S, 
Guichenot, R6v. des Pagels, p. 128, Calamus orbitarius,— 1868. 

Garactires essentids. — Museau peu prolong^, hauteur con- 
tenue deux fois et trois quarts dans la longueur totale ; oeil 
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mediocre, contenu 15 fois dans la dite longueur, sur des in- 
dividus de 10 pouces ; une dent canine verticale m6diocre- 
ment foi-te k la m^boire sup^rieure, au milieu d'autres plus 
faiblcs. Plume large, bee trfes-court. Un trait bleu ant^- 
oculaire. Lobes de la caudale 6largis, la bifurcation m^dio- 
crement profonde. (Eil plus brun que jaune- 

Details divers. — ^D. 12, 12; A. 3, 10 quelquefois 3, 11. 
Yessie fibreuse, renforc6e en dessous : son int^rieur laisse 
voir la premiere vertfebre k d^couvert. Ccecums 4. 

Couleurs. — La couleur g^n^rale r^sulte de celle de chaque 
^caille, qui est d'un bleu fonc^ au centre, jaun&tre dor6 p&le 
au pourtour ; celles des joues sont blanches. La partie nue 
du museau est janne dor^ sale, les cdt^s parcourus par des 
traits bleus circulaires; la bande sous-oculaire est bleue, 
ainsi que la pr^oculaire. Les l^vres sont d'une teinte violette ; 
risthme est jaune. II y a sur le tronc brachial une tache 
bleue. Les nageoires sont jaun&tres. II y a dans Toeil du 
brun et du jaune : c'est le brun qui domine. On le trouve 
quelquefois avec des bandes brunes verticales sur le tronc, 
pen prononc^es, ainsi qui sur la caudale. 

Oomparaisons. — Ce n'est pas le Calamus pennatula^ Guich. 
E^v. des Pagels, p. 116, dont la m(ichoire sup^rieure est 
munie de deux dents canines proclives en avant. 

Ce n'est pas le Calamus plumaiella^ Guich. R6v. des 
Pagels, p. 120; lequel est moins haut, le profil du museau 
moins vertical, Toeil plus grand, les canines de la m&choire 
sup^rieure toutes 6gales et fortes, joues sans traits de colora- 
tion, caudale bord^e post^rieurement de brun ou de noir&tre. 

Ce n'est pas le Calamus penna Val., in Cuv. et Val. Poiss. 
YL, p. 209 ; Guich. R. des P., p. 114, dont la hauteur est 
moindre, la joue sans traits de coloration, dents et plume 
distincts. La caudale est moins fourchue et ses lobes sont 
obtus. II y a une bande verticale qui descend k travers I'oBil 
sur la joue. 

Erratum. — Je dis dans mes M^moii*es que la quatrifeme 
s^rie de molaires de la m&choire sup^rieure n'existe pas dans 
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cette espece: c'est une erreur que j'ai corrig^e daus ma 
Synopsis. 

Histoire. — L'espfece est commune, et n'atteint pas un pied 
de long. J'ai trouv^ dans Testomac des debris de Mollusques, 
des ast^ries et des ann^lides. 

Num^ro 149 de mon Atlas Mss. 



Calamns maorops — Vulg. Pez de pluma. 
Planche VII., fig. 8. Individu flgur6: 220 mUlim. 

Caractires essenliels. — Le corps est haut, sa hauteur con- 
tenue deux fois et deux tiers dans la longueur totale ; et 
Tceil coutenu 13 fois : le tout chez les individus de 10 pouces. 
Les deuts canines sont faibles, au nombre de 5 & 6 de chaque 
c6t^, et d'^gale force. Plume d'un diamfetre mediocre, son 
bee plus long que le tuyau. Elargissement et bifurcation de 
la caudale m^diocres. II n'a pas de bandelette bleue ant6- 
oculaire. Voyez plus bas la couleur des yeux. 

Couleurs. — Gris de plomb, avec une tache bleu-clair au 
centre de chaque ^caille du tronc. La t6te est olive assez 
fonc6 en dessus, dor6 verdft,tre snr les c6t6s, parcourus par 
des traits bleus. Bande sous-oculaire bleue. La m&choire 
inferieure est bleuAtre, commissure jaune. Isthme couleur 
de paiile. Nageoires p&les. Un point bleu axillaire au 
dessus de la base de la peetorale. II y a dans Toeil du brun 
et du jaune : c'est le jaune qui domine. 

Gomparaison. — ^Quoique par la grandeur de I'ceil il se rap- 
proehe du Calamus plumatella de Mr. Guichenot, plus que le 
C. orbitariuSy ce n'est pas encore la m6me esp6ce, par les 
raisons d^ja expos^es. II s'en s6pare davantage par les 
canines de la mStchoire sup^rieure. 

Histoire. — Ce poisson est commun. 

No. 221 de mon Atlas Mss. 

CalamiiB 679. 
Carcu^es essenliels. — II ne difffere du QoiJawi^^ maorops 
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que par les deuts, qui sont comme chez le C. orhitarius. La 
plume est large, son bee long. 

Ce n'est pas le Calamus plumatella Guich. dont il est ques- 
tion aux deux esp^ces ant^rieures. 

Je ne donnerai un nom h cette esp6ce, qu'apres en avoir 
vu un grand nombre d'individus. 



Gtonus GBAMMATEITS. 

Ce genre ne diflEfere du Calamus que par les dents molaires, 
qui manquent de s6rie interne; laquelle, chez ce dernier 
genre, forme le quatri^me rang en haut, et le troisi6me en 
bas; et de plus, par la pectorale courte, n'atteignant pas 
I'anus. 

Etymologie. — Ypaixixazio-:^ scriptor. 

(irammateiis humilis — Vulg. Fez de pluma. 

Sagra, Atlas Mss., tab. 61.— 1834. Salgo (lege Sargo). 

Pagellus microps Guichenot, in Sagra, ed. hisp., p. 188, tab. 8, fig. 1 

(dentibos molaribus erroneis). 1843. 
Pagellus humilis Poey, Synopsis, p. 308.— 1868. 
Guichenot, R6v. des Pagels, p. 118. Calamus microps, — 1868. 
Gtinther, Catal. I., p. 417. Pag, microps 1869. 

Details divers. — Le sixi^me sous-orbitaire n'est pas eu- 
caiss^. La corne du maxillaire est k peine sensible. D. 
12, 12; A. 3, 11. L'oeil est contenu 21 fois dans la lon- 
gueur totale, et la hauteur du corps 3 fois ; le tout chez un 
individu de 275 millimetres. La plume est d'un diamfetre 
mediocre, le bee plus long que le tuyau. Lintestin est 
^troit, sans strangulations. Coecums, 4. V6sicule du fiel 
prolong6e ; lobe gauche du foie plus long que Tautre. Mon 
nom sp^cifique se rapporte k la nageoire anale, qui est tr^s 
basse. 

Couleurs. — ^Plomb^ verdfittre. 11 y a an milieu de chaque 
^caille un reflet plus clair; les bords sont verd^tres : celles 
des joues sont d'un dor6 p&le. La m^Lchoire inf6rieure est 
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▼iolette. . La pectorale est jauD&tre, la ventrale tirant sur le 
violet ; lea autres nageoires d'un verd&tre pAle. Une taohe 
de bleu fonc^ sur la partie sup^ieure de la base de la pec- ■ 
torale* La bandelette bleue sous-oculaire peu prononc^e. 
n y a dans Tiris du rouge et du bruu. 

Observations. — Mr. Guicbenot, dans I'ouvrage de Sagra, a 
la priority ; mais il Ta perdue par la description erron^e des 
dents molaires, qu'il dit 6tre sur deux rangs & la m&dioire 
sup^rieure ; ce qui m'a empfich^ de reconnaitre Tespdce. II 
a corrig^ Ferreur dans sa Revision des Pagels, publico dans 
le 14* volume des M^moires de la Soci6t6 Imp^riale des 
Sciences de Cherbourg, de 1868. Ma livraison du Repertorio^ 
qui contient ma Synopsis, est de Mars 1868. II est vrai 
que, dans ma Synopsis, j*ai commis aussi une erreur, que je 
corrige plus bas; mais Mr. Guichenot u*ayant pas encore 
connaissance de mon travail, comme on pent le remarquer 
dans sa page 123, il n'a pas pu Stre par moi ^gar^ dans la de- 
termination de I'esp^ce. 

EiTata. — ^Dans ma Synopsis, p. 309, ligne 4, il est dit 
qu'on trouve de nioins la petite rang^e de molaires inter- 
m^diaires; lisez internes. Et ligne 17, oti il est dit que les 
molaires sont sur deux rangs, non s^par^s par un rang de 
petites dents interm^diaires, lisez trois rangs en haut et deux 
en bas, ces derniferes non s^par^es par un rang interm^diaire. 

Histoire. — ^L'espdce n'est pas rare, sans 6tre commune. 
8a taille est d'environ 10 pouces. 

Num^ro 288 de mon Atlas Mss. 

GrammateuB medius — Vulg. Fez de pluma. 
Planche VII., fig. 4. Individu flgur^ : 180 millim. 

Caracteres essentiels. — II difffere du Grammateus humilis 
par un oeil plus grand, contenu 17 fois dans la longueur totale, 
chez un individu de 273 millimetres, et 16 fois chez un de 
180 millimetres. La plume est beaucoup plus ^troite, le bee 
plus long que le tuyau. 
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Details divers. — La corne du maxillaire est k peine sensi- 
ble. Ligne lat. 45. 

Varietes. — J'ai dans un exemplaire D. 12, 12; A. 3, 10; 
dans un autre A. 3, 14. Dans un individu, je ne d^couvre 
pas la bande bleue sous-oculaire. 

Histoire. — ^11 n'est pas rare, sans 6tre commun. Quelques 
p^eheurs le nomment Sargo^ quoique ce soit un poisson k 
plume. Le plus grand que j'ai vu est de 12 pouces. 

Num^ro 192 de mon Atlas Mss. 



XI. — Descriptions of New Species of Birds of the 
Genera Icterus and Synallaxis. 

BY GEO. N. LAWRENCE. 
Bead April 22d., 1872. 

Male. Throat, space in flront of the eye and a broad band across the 
back black ; the rest of the plumage of the body is of a beaatifUl reddish- 
orange ; tail black, the outer two feathers on each side end narrowly with 
dull white, the bases of the feathers concealed by the coverts are light 
yellow, with that portion of their shafts white; quills brownish-black, 
the smaller wing coverts are deep orange, the upper row ending with black, 
the middle coverts are white, the larger are black with the terminal half 
of the margins of their outer webs white, the primaries have their 
outer webs at the base white for a short space, forming a spot, beyond 
which they are narrowly edged with white, the secondaries have their 
outer margins broadly white ; under wing coverts orange, inner webs of 
quills for two-thirds their length ftom base gray Ish- white ; *'iris brown; 
bill black, base of lower mandible and feet light plumbeous.** 

Length (skin) 8 In., wing 4^; taU 8|^; bill from front }; tarsi If. 

The female has the upper plumage of a dull yellow, brighter on the 
fh>nt ; the back Is olivaceous, on which part the centres of the feathers 
are black, giving It a distinct spotted appearance, somewhat as In /. pus* 
tvlatus; the tall is greenlsh-ollve ; the throat is black and the under 
plumage of a clear bright yellow. 

A young male has the yellow coloring more orange, with the centres of 
the dorsal feathers black, but the spots are much larger and closer than 
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in the female. A yoang male of /. pustulatus before me, has the back 
similarly marked, but the spots are smaller and the upper plumage is 
more olivaceous. The general plumage of the adult female and young 
male of /. pustulatus, is much duller and more olivaceous than that of the 
new species of corresponding sex and age. 

Habitat. "Tehuantepec (Tuchitan)." 
Collected by Prof. F. Sumichrast. Typo in Museum of 
Smithsonian Institution . 

Remarks. The adult male above described, was in a col- 
lection recently received from Prof. Sumichrast, the others 
were in his former consignments and have been considered 
/. ptistulatusy the markings on the back of the female and 
young male being somewhat like those of that species ; but 
the two are shown to be very distinct on comparing the 
adult males — the back of the present species is crossed by 
a broad black band, whereas that of I. pustulatus is orange, 
the centres of the feathers marked with narrow ovate spots 
of black ; in the new species the deep orange color above 
continues without change until it joins the black of the back, 
in /. pustulatus the deep color is restricted to the fore part 
and sides of the head. This species really comes nearest to 
the bird from Guatemala named /. sclateri by Mr. Cassiu 
(which he says is /. mentaliSy Scl. nee Less.) ; from this it 
differs in being smaller and of a much deeper orange color, 
the outline of the bill is more curved, that of /. sclateri 
being nearly straight ; the bases of the feathers which form 
the black mantle are white tinged with yellow in /. sclateri^ 
in /. formosus they are grayish-white except immediately 
adjoining the black ends of the feathers, where they are 
orange, this color showing a little on the edges of the feath- 
ers of the upper part of the mantle. 

This bird is almost a miniature of/, gularis, differing only 
in the mantle of that species being of a uniforin black, and 
having the bases of the black feathers grayish-white, with- 
out any portion of them yellow. 
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Sjnallaxis maculata. 

Head above, and hind neck brown, back brownish-rnfoas, romp and 
upper tail coverts rather brighter; tail rufous with a blackish wa^hon 
the inner webs of the two central feathers at their ends; superciliary 
streak white ; throat, breast, sides of the head and of the neck grayish- 
white, the throat is immaculate but the feathers of the other parts have 
blackish- brown centres, giving them a very distinct spotted appearance; 
abdomen and under tail coverts light rufous ; quills blacklsh-brown, wing 
coverts and edges of inner quills bright rufous ; false wing black ; bend of 
wing while ; under wing coverts graylsh-whlte tinged with rufous, inner 
webs of quills for their basal half of a very light salmon color, their ter- 
minal half edged with light rufous ; upper mandible dark brown, the under 
yellowlsh-whlte, dusky at the end ; tarsi and toes dark brown. 

Length (skin) 5h In.; wlug 2; tail 2|; bill ^^; tarsi |^. 

Habitat, Province of Tumbes, Peru. 
Type in Museum of Viissar College, Poughkeepsie. 
It wjw in a small collection received by Prof. Orton and 
placed in my hands for examination. 

Remarks, In colors and general appearance this species 
resembles S, guianensis^ but the wings are shorter; JS, gui- 
anensis is darker below and has the Uiil of a deeper rufous, 
without the dusky markings on the ends of the central 
feathers ; the new species can easily be distinguished by the 
decided superciliary stripe, and the small spots on the sides 
of the head and of the neck, and on the breast. 



XII. Description of a New Species of Mollusc of the 
Genus Helicina. 

Br THOMAS BLAND. 
Bead AprU 22Dd, 1S73. 

HeliciiiA cloynei, nov. sp. 

T. subglobosa, tenuis, pellucida, palllde cornea, epldermlde linels spirall- 
bus, confertis, pllosulls Induta, sub epldermidem nitida, striatula, linels 
mlcroscoplcls concentricis decussatula; spira parum elevata, apice acuti- 
cuscul^ rufescente ; anfkr. 41, convexiusculi, ultimus rotnndatus, serl- 
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ebas 5 aogostis Aisco-pilosis longioribns ornatus, basi impressns ; colu- 
mella breTlter recedens, compressa, alba, callum tenuem, album emlttens ; 
apertnra vix obliqua, semicircularls ; perlst. tenue, margine dextro brev- 
Iter reflexo, basali cum columella angnlum formante. Opere. ? 

Shell subglobose, thin, pellucid, pale horu colored, with epidermis hav- 
ing closely set spiral lines of short hairs, beneath the epidermis shining, 
delicately striate, and with microscopic spiral lines; spire slightly ele- 
vated, apex rather pointed and tinged with reddish color; whorls 4i 
rather convex, the last rounded and ornamented with five spiral series of 
longer dark hairs, base impressed ; columella shortly receding, com- 
preAsed, and with thin white callus over the umbilical region ; aperture 
scarcely oblique, semicircular; perlst. thin, the right margin slightly 
reflected, basal margin forming an angle with the columella. 

Diam. miy. 9, min. 7, mili. Alt. 5, mill. 

Habitat. Newcastle, in the Parish of St. Andrews, 
Jamaica, West Indies, at an elevation of about 4,000 feet 
above the sea. 

Remarks. This interesting species is very unlike any 
other hitherto found in Jamaica. It has the hirsute char- 
acter of Alcadia hirsvia C. B. Adams, of that island, and in 
that respect, as well as in general form has, to a remarkable 
degree, the aspect of a Schasicheila^ without, however, the 
incised peristome. 

I am indebted for this, as well as many other species, to 
my valued correspondent Mr. C. P. Gloyne, R. E., who 
refers to it, the specific name having been communicated by 
me, in his Notes on the Land Shells of Jamaica, Jour, de 
Conchyliologie XII, p. 44. January, 1872. 
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XIII. — Notes on specimens of Corbiculadce in the Cabinet 

of the Jardin des Plantes at Paris, and on the 

authorship of the Encyclopedie Mefhodique. 

BY TEMPLE PRIME. 
Read May 6tb, 1872. 

I had the opportunity, in 1871, of making notes on some 
of the Corbiculados in the Jardin des Plantes, which I am 
induced to publish in the hope that their i>erusal may lead to 
the correction of some errors prevalent in regard to the 
species of this family. 

Cyrena orlentalis, Lamauck. 
This species, described in 1818*, is represented by a 
single valve, which I found to agree 
with the shell which I publishedf 
under the name of Corbicula 
Japonica, — Lamarck's species is 
represented as coming from China, 
mine is a native of Japan. 

Corbicula Japonica. ___ ^ , -. . , 

We cannot, however, decide as 
yet positively that the orientalis and the Japonica are identi- 
cal, for the reason that Lamarck refers to his type as being 
in his own Cabinet, which is at present at Geneva. 

Cjrena truncata, Lamarck. 

Lamarck in his description} of this fossil species stated 
that it camo from the State of New York. There is one 
valve of the truncaia which evidently belongs to the Tertiary ; 
it is intermediate between antiqua and cuneiformis of Eu- 
rope. 

As already stated on a previous occasion § I doubt the 
fact of this species having been found in N. Y., but think 

♦Lam.An.v, 552,1818. 

t Ann. Lye. N. H. N. Y. viii, 68, f. 15, 1864. 

t Lara. An. v, 653, 1818. 

§ Smith. Inst. Misc. Coll ; Prime, Mouog. Corb. 7, 1865. 
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that, if it came from America at all, which I hardly believe, 
as it is so unlike any of our known fossil Qyrence or rather 
CorbiculcBj it is a native of one of our Southern States. 

The truncata is labelled as having been purchased from 
the collection of Valenciennes (the father of the late Prof. 
Valenciennes). 

Cjrena oblongt^, Quoy. 

M. Deshayes has stated* that this species, a native of 
Vanikoro, has a sinus. I called attention f to this fact, 
remarking that it was the only instance on record of a non- 
American Cyrena possessing a sinus, qualifying my state- 
ment, however, with the reservation, that I had never seen 
any specimen of oblong a. 

On an inspection of . the specimen of the oblonga at the 
Jardin des Plantes, I detected at once that the so-called 
Cyrena was nothing more or less than a Glauconome. 

I am enabled consequently to uphold the proposition, that 
none of the non-American Oyrence have an unbroken pallial 
impression. 

Cjrena pla<^ii», Hakley. 

Elsewhere J I have quoted Mr. Hanley to the effect that 
there was a specimen of this species at the Jardin des 
Plantes. As the placens is not personally known to me, I 
sought for the specimen in question with some eagerness ; 
unfortunately, it was not to be found. 

Note on the ^'JSncyclopedie Methodique. " 

Being frequently obliged to consult this work, I was much 
puzzled to know whether the name of the genus, in many 
cases a new one, at the top of the plate, was the only evi- 
dence of the publication of the genus, or whether there 



* Lam. An. Desh., edit. 

t Ann. Lye. N. H. N. Y., viii, 420, 1867. 

X Smith. Inst. Misc. Coll. Prime, Monog. Corb. 21, 1865. 

May, 1872. 13 Ax,^ ^vt.^^*'^>'^^^-^- 
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existed some published record of the same not so widely 
distributed as the plates of the Encyclop^die, and to clear 
up my uncertainty I entered into correspondence with M. 
Crosse the manager of the Journal de Conchyliologie. 

M. Crosse wrote me that to make the information the 
more authentic he had consulted M. Deshayes, who had been 
one of the contributors to the Encyclopedic M^thodique. 
M. Deshayes sent him the following, -which I have trans- 
lated. 

" We owe to Bruguiere all the plates of Natural History 
"of the Encyclopedic M^thodique relating to the Vers, 
"except the last hundred for which we are indebted to Lam- 
"arck. The names of the genera printed at the top of the 
"plates are the only indications which exist relating to these 
"useful creations, which the airthor* would have placed on 
"record in text, had not a premature death prevented him 
"from so doing. With reference to the existing text, Bru- 
"gui6re published one volume, which ends with the genus 
^^Conus. It was in 1828 that I was entrusted with the (in- 
"ishing of this text; my first volume commences with a sup- 
" plement to the letters a, b, c ; it was published in 1830 ; 
"my second volume is of 1832; so that the text of the 
"Encyclop^die M^thodique" concerning Mollusca is cora- 
" posed of three volumes, one by Bruguiere and two by me.^ 
(Extract from a letter addressed to M. H. Crosse by M. 
Deshayes, Nov. 24th, 1869.) 
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XIV. — Note sur VAnatomie des Oyrenes Americaines. 

Par Dr. P. FISCHER 
DE Paris, 

BlEMBRE CORBESPONDANT DU LYC&£ DUISTOIRE NATURBLLE DE NEW YORK. 

Bead May 6th, 1872. 

Mr. Temple Prime de New York m'a adress^ uno certamo 
quantity d'auimaux de Gyrenes appartenant k deux esp6ces 
qui rcpr^seutent les types Ics plus tranches des Cyrdnes 
Americaines : Cyrena Oarolinensis, Lamarck, et Oyrena 
Floridana, Conrad. 

II etait important d'examiner ces MoUusques, qui paraissent 
s'^loigner sensiblement des Cyr^nes de TAncien Continent et 
de celles de TOc^anie. 

Les Cyr^nes Americaines du gi'oupe de la Cyrena Caroli-^ 
nerw/s, pr^scntent un caractere tr6s remarquablc ; Timpressionj 
palieale forme un sinus etroit et allonge ; ce caractfere les 
distingue, k premiere vue, des autres Cyrenes, od le sinus 
palleal est rudimentaire. La Cyrena Floridana peut 6tre- 
consideree comme le type des esp^ces saumMres, rostr^es,. 
minces, dont le sinus k peine indique rentre dans le caa 
general. 

L'animal des Cyrfenes est peu connu. Mr. Gray adonM 
les caractercs de celui des Batissa; * j'ai pu moi-meme decrire 
celui des Corbicula,^ mais les autres groupes etaieut reste» 
inconnus jusqu'i, present, au point de vue de rauatoniLo^ C^est 
done grace aux envois de Mr. Prime, que Ton peut aujour- 
d'hui combler une partie de cette lacune. 

Cyrena Carolinensis. MoUusque globuleux, 5^ manteau 

• Brit. Mu8. Cat. Conchlf., p. 234, 1854. 

t J. Conchyl., XI, p. 6. Ann. Lye. N. H., N. Y., VJOI. p. 422, 18C7. 
October, 1872. 14 • Ann. Lyc. Nat.. Hisx., Vol., x 
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assez mince, ouvert depuis le muscle addiicteur ant^rieur 
jusqu'au dessous dii muscle adducteur post^ricur, oil une 
cloison r^unit les deux feuillets, pour constituer en amere la 
cavite des siphons, assez petite d'ailleurs, par suite du faible 
d^veloppement de ceux-ci. 

L(j(3 bords du manteau sont minces, simples; en dedans 
un rcpli porte de tr6s petits tentacules k peine visiblcs k la 
loupe. En haut le manteau constitue une cr^te s'insinuant 
dans la charniere et perc6e de trous qui correspondent aux 
dents cardinales, et qui rcproduisent leur forme. 

Le muscle adducteur ant^rieur des valves est semi-lunaire ; 
Tadducteur post^rieur est ovoide et surmont^ par un faible 
r^tracteur du pied, laissant une empreinte pen profonde sur 
la coquille. 

Le muscle pall^al est assez large, mais ses fibres sont peu 
denses et rayonnent en faisceaux plus ou moins cspac^s. 
Vers le bord inf^rieur de Tadducteur post^rieur on voit se 
detacher les fibres du r^tracteur de Tarri^re-cavil^ des siphons. 
Ces fibres forment deux faisceaux distincts : Tun infdrieur, se 
portant jusqu'5, la base de la cavity des siphons; Tautre 
sup^rieur, rayonnant en 6ventail et remontant vers le haut 
du bord post^rieur de Tadducteur post^rieur des valves. 

Le muscle r^tracteur des siphons, quoique allonge, est 
remarquablement etroit ; sa direction est presque horizontale. 
II 8c compose de cinq ou six trousseaux de fibres minces et 
aplaties. Sa longueur et son (^troitessc le distingueut des 
muscles analogues chez les autres Cyr6nes, qui sont toujours 
extr^mement courts, et de ce.ux des Galatdcs qui sont tres 
larges et bieu developp(^s. 

Les siphons petits, etroits, %o\\i d^sunis dans leur longueur ; 
le siphon sup^rieur ou anal est plus 6troit et plus conique 
/que rinf^rieur ; son extr^mit^ libro ue porte pas dc tuber- 
cules bien 6vidents. Le siphon branchial, au contrairc, est 
pourvu d'une courouue de tentacules peu nombreux et cylln- 
..driques. II serait k d^sirer que Ton put dessiuer ces siphons 
,4uraut la vie de I'auimal et au moment de leur ^pauouisse- 
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ment; ils doivent alors d^passer sensiblement le bord 
post^rieur de la coquille. Ils sont relativement plus longs 
mais aussi plus ^troits, que ccux des Corbicula dont la 
saillie est k peine appreciable. Dans Talcool ils scut 
musculeux, rigides et de coloration plus fonc^e que celle du 
manteau. 

Lies palpes labiaux petits, triangulaires, k base peu large, 
portent des sillons rapproch^s sur les deux faces qui sont en 
contact, c'est k dire, sur la face interne du palpe externe et 
sur la face externe du palpe interne ; les sillons des palpes 
sont beaucoup plus gros que ceux des branchies. 

Les branchies sont larges et bien d^velopp^es ; la brancbie 
interne d^passe Texterne en avant du tiers de sa largeur; 
elle se sonde k la masse viscerale sur une ligne oblique 
d'avant en arriere et de haut en bas. La brancbie externe 
est attacb^e k la m6me ligne d'insertion obkque que Tinterne, 
mais non par son bord post^rieur. En effet, cette brancbie 
est divisee par la ligne d'insertion en deux parties dont Tan- 
t^rieure est plus grande que la post^rieure ; il s'en suit que la 
brancbie externe est libre dans presque toute sa peripheric et 
qu'elle resscmble aux deux feuillets d'un livre ouvert; le 
dos du livre representant la ligne d'insertion. 

La disposition des branchies est identique chcz les Gala- 
leay Corbicula; chez ces divers Mollusques les branchies 
semblent etre an nombre de trois de chaque cote, si Ton 
considere comrae une brancbie distincte la portion posterieure 
ou reflechie de la brancbie externe. 

La structure des branchies des Cyrenes montre qu'elles 
sont composees do tubes d'une finesse extreme, diriges de 
haut en bas et d'arriere en avant, croises par des tubercules 
perpeudiculaires, qui circonscrivent des espaces rectangu- 
lairos trfes allonges. Ces tubes forment des stries visibles 
seulement k un fort grossissement ; mais en outre les bran- 
chies portent des plis assez reguUerement espaces, dirigea 
aussi d'arriere en avant, assez gros, et qui donnent k la 
brancbie Taspect d'un grossier plissemeut regulier^ C^ 
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80Qt ces monies plis qui forment les fortes stries des branehies 
de Oorbicula. 

Ell arrifere du pied et au niveau de Torifice interne du 
siphon branchial, les extr6mit6s des quatre feuillets branehiaux 
se soudeut entr'eux. C'est dans I'espace compris entre leur 
point de jonction ct leur insertion sur la masse abdominale 
que passe le muscle r^tracteur du pied. 

Le pied est allonge, pen 61ev6, tranchant ; il ressemble k 
celui des Oorbicula. La masse abdominale est pen d^vel- 
opp^e; mais cette disposition provi^t sans doute de la 
retraction alcoolique et de la vacuity des ovaires. 

Le ganglion branchial est semblable k celui des Galatea 
par sa forme et le nombre des nerfs qui en partent ety 
aboutissent. 

Gyreinxi Floridana, Les Cyrfenes dc ce groupe sont 
rostr^es, trianguhiires. Le manteau est mince; le muscle 
pall^al etroit est trfes rapproch^ du bord de la coquille ; il 
ne forme qu'un sinfis tres court au dessous du muscle adduc- 
teur post^rieur des valves, mais ce sinus est ccpendant plus 
prononc^ que chez les Batissa et les Gorbicula. Le manteau 
est garni en dedans d'une rang^e de petits tubercules places 
au dessus du bord libre, qui est simple et mince. 

L'impression musculaire de Tadductcur ant^rieur des valves 
a la forme d'un croissant, elle est ^troite, Timpression de 
Tadducteur post^rieur est ovale; Timpression du r^tracteur 
du pied se voit k peine. 

L'arri6re-cavite des siphons, trfes ^troite, montro deux 
siphons exti-^mement courts; le siphon anal est large et 
cylindrique ; le siphon branchial conique, un pen plus allonge, 
porte une couronne de petits tentacules. Ces siphons quoique 
pen d^velopp^s sont d^sunis. 

Les branehies dont la structure intime est semblable k 
celle des Cyrfenes du gi'oupe precedent sont dispos^es aussi 
de la m£me fa§on ; mais la branchie interne est r61ativement 
plus grande; elle est double en longueur de la branchie 
exteme. Celle-ci est divisde k peu pr6s vers sa moiti^ par la 
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ligne d'insertion sur la masse visc^rale. • La branchie exteme 
est done ovale, divls^e obliquement en deux portions, dont la 
post^rieure et sup^rieure est r^fl^ebie. 

Vers la partie post^rieure du pied, les feuillets branchiaux 
se soudent entr'eux en embrassant le r^tracteur du pied. 
Celui-ei est allonge, s^curiforme, court; son extr^mit^ ant6- 
rieure s'approche tr^s pr6s du muscle adducteur ant^ricur. 
Masse abdominale pen 61ev6c. Palpes labiaux courts et 
triangulaires. 

Conclusions. Si Ton resume ce qui est relatif an groupe 
des Gyrenes, on s'aper§oit que dcpuis les Galatea jusqu'aux 
Batissa^ le muscle r^tracteur du siphon diminue progressive- 
ment dans Tordre suivaut : 

a. Muscle retracteur des siphons long et large ; siphons 

longs et larges. Galatea. 

b. Muscle re^tracteur long et etroit ; siphons assez courts et 

^troits. Cyrena CaroUnensis. 

c. Muscle retracteur court et triangulaire ; siphons courts 

et etroits. Oyrena Floridana. 

d. Muscle retracteur extrdmement court ; siphons larges et 

courts. Corbicula. 

e. Muscle retracteur non d^veloppe ; siphons tr6s courts. 

JBatissa. 
Ces diverses sections du groupe des Gyrenes sont g^o- 
graphiquement distribuees : . 

a. Les Galatea appartiennent uniquement au continent 

Africain. Pas de fossiles. 

b. Les Gyrenes de la deuxi6me section, pour lesquelles 

nous proposons le nora generique de Leptosiphon^ 
sont proprcs k TAmerique du Nord. Nous ne les 
connaissons pas k I'etat fossile, du moins dans les 
terrains tertiuires de TAncien Gontineut, mais il est 
probable qu'on en trouvera quelques especes dans 
les couches du m^mc age du Nouveau Gontinent. 

c. Les Gyrfenes de la troisifeme section, que nous nommerons 

Cyrenocapsay sont propres k TAmerique, oil elles 
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vivent dans les eaiix saum^tres. Un certain nombre 
de Gyrenes ^ocfenes leur seront peut-^tre rattach^es. 

d. Les Gyrenes de la qnatri6me section, on Corhiculay ont 

une distribution g6ographique des plus ^tendues. 
On les a signal^es dans toutes les parties du monde, 
excepts en Europe, mais \k leur extinction est bien 
r^ceute, puisque Tune d'elles, (7. consobrina^ existe 
dans les d^p6ts quaternaires de TAngleterrc, de la 
France et de la Sicile. Le type apparait dans le 
Wealdien. 
Les Coi'bicula du Gontinent Am^ricain sout remar- 
quables par la presence d'un sinus pall^al Evident. 

e. Les Batissa sont reparties dans la plupart des iles de 

rOc^anie. On les trouve k T^tat fossile k partirde 

Teocfene. Les Fe?oW/a ont une distribution gdogra- 

phique analogue. 

Quant k la composition de la famille des Cycladea^ 

F^russac, Corbiculadce ou Ct/renidoe, Gray, Cyclasidody 

d'Orbigny, Oonques fluviatiles de Lamarck, nous croyons 

qu'elle doit 6tre ainsi stabile : 

1. Cyrena, Lamarck. 2. Corfci'ct/Za,Megerle. 

Sous-genres ; 3. Cyclas, BruguiSre. 

Leptosiphotif 4. Pisidium, Pfeiffer. 

Cyrenocapsay 6. Galatea, BrugulSre. 
Batissay 
Velorila, 

Peut-6tre le genre FischeHa, Bernardi, appartient-il k ce 
groupe, mais Vamplitude du sinus pall^al ct les caract^res 
de la charnifere le rapprochent beaucoup des Iphigenia. II 
serait utile d'examiner Tanimal pour 6tre ^clair^ sur sea 
affinit^s. 

Woodward place les Cyrenella parmi les Gydadidae; ce 
rapprochement me semble fautif; les Gyrendla n'ont de 
rapport qu'avec les Diplodonta et les UhguUna, et doivent 
constituer une petite famille, cello des UhguUnidce trfes 
distincte par la structure de leurs branchies des Lucina. 
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Le plus ou moins grand d^veloppement des siphons n'est 
pas, k mes yeux, un caractfere de faraille, et pour cette raison 
je place Ics Galatea parmi les Cydadea et non parmi les 
Tellinidce comme le font Adams, Gray, Woodward, etc. II 
faut n'avoir jamais vu un animal de Tellina pour proposer 
mie pareille classification. Tout au plus pourrait-on rappro- 
cher les Galatea des Donacidce. 

Cette famillo des Tellinidce, telle qu'elle est circonscrite 
par Adams et Woodward, est inadmissible. Les sculs genres 
voisins des Tellina par leur organisation anatomique sont les 
Frajilia, Amphidesma, Scrobicularia, Syndesmya, Les 
Oapsula, Psammobia, Sanguinolaria forment une famille 
distinctc ; les DonaXy Mesodesma^ Iphigenia constituent une 
autre famille. 

EXPLICATION DES FIGURES. 
PI. VIII. 

Fig. 1. Animal de Oyrena Carolinensis. 

a, mantcau; 6, expansion du manteau qui s'insinue entre les dents 
cardinales; c, muscle adducteur antfirieur des valves; d, muscle adducteur 
postfirieur des valves; c, muscle rfitracteur du pied; /, muscle pall6al; g, 
muscle r6tracteur des siphons. 

Fig. 2. Lem6me. 

Le manteau est enlev6 en partie. MSmes lettres. A, palpes lablaux; 
iy branchic interne ; kj branchle externe ; I, portion r6fl6chle de la branchie 
externe ; m, pied. 

Fig. 3. Portion du m6me pour montrer les siphons, 
n, siphon anal ; o, siphon branchial ; p, cavit6 des siphons. 

Fig. 4. Le ra^me. 

Les branchies sont relev^es pour montrer le pied, m, pied ; n, masse 
abdominalc. 

Fig. 5. Animal du Oyrena Floridana. 

a, manteau; c, adducteur ant^rleur des valves; d, adducteur po8t6- 
rieur des valves ; c, r6tracteur du pled ; /, muscle pall6al ; g^ r6tracteur 
des siphons. 

Fig. 6. Le m6rae. 

Le manteau est enlev6. M6mes lettres. A, palpes labiaux; »', branchie 
interne ; k, branchie externe ; Z, sa portion r6fl6chle ; m, pied ; n, siphon 
anal ; o, siphon branchial. 
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XV. — On the Relations of Certain Genera of Teirestrial 
3Iollusca of or related to, the Sub-family Succinince, 
with N^otes on the Lingual Dentition of Succinea append-- 
iculata Pfr. 

BY THOMAS BLAND AND W. G. BINNEY. 
Read October 7, 1873. 

The receipt from Governor Rawson of specimens pre- 
served in alcohol of Succinea appendiculata and Omalonyx 
unguis F(^r, collected in and sent to him from Guadeloupe, 
by M. Schramm, has afforded us the opportunity of studying 
their dentition and induced us to examine the relations 
of certain genera which have been placed in the sub-family 
Succinince. 

Albers (2nd ed.) in group E, Succinea, has the following 
genera, viz., Simpulopsis Beck, and Succiuea Drap., the 
latter divided into four sections, viz., Amphibulima, Sue- 
cinea, Brachyspira and Omalonyx, He describes the jaw 
and refers to the lingual teeth in the following terms : — 

Jaw arcuate, its convex margin extended into an almost 
quadrate plate; its concave margin striate or ribbed, with a 
short middle projection. Teeth of the lingual membrane as 
previously described (i. e., tricuspid or bicuspid as m IleU 
icea, etc.). 

Simpulopsis Beck. 

Beck (Index, p. 100) adopted this genus, but by name 
only. Shuttleworth (Bern. Mitt., 1854, p. 55) thus charac- 
terizes the animal : — 

"Animal heliciforme, testa omnino inclusum, pede lato subtus trans- 
verse pUcato : paUium exappeudicolatum. 

** MaxUla fere formam ferrl equlni habet, utroqiie latere dilatato-rotun- 
dato, medio autem angustata, costis 12 validls permunita, quarum 6 ap- 
proximat89 In parte angusta mediana, et in utroque latere 3 majores, 
magls remotse. PaplUse in laminam liugualem in serlebus obliquis ordi- 
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naUe, Damerosse ; centralis tridenticulata, denticnlo medio elongata ; mcdise 
bidenticulatie, deuticulo interne elongate, externo brevl ; marginales lati- 
ores insequaliter tridenticulatjB, denticulis versus marginem exterlorem 
gradatlm minoribus, interno aotera valde producto. 

"Genus naturale, Vitriiice nullo raodo afflne, sed Succineoe proximum. 
Lamina liugualis autem diversa videtur (Cf. Pliil. Handb., p. 243) atque 
eiiam Maxilla (C/. Terr. Moll. U. S., I, p. 213, pi. xili, fig. 3)." 

Heynemann (Mai. Blatt., 1868, p. 110, taf. v, f. 10) has 
description and figures of the teeth of Simpulopsis sulculosa 
F^r., mentioning that the jaw was not observed. On the 
accompanying plate we have given (PI. ix, figs. 7, 8) copies 
of several of Heynemann's figures of the teeth, as many of 
our readers may not have access to the originals, and in a 
subsequent part of this paper we have described them. • 

With respect to the jaw not having been examined by 
him, Heynemann refers to that fact as rendering the correct 
classification of the genus diflScult, but remarks that the form 
of the lingual teeth suggests relationship to the Orihdlicea* 
rather than to the Succinea^ as shown by a comparison of 
the marginals with those of B. auris leporis and papyraceus. 

H. and A. Adams (Genera, II, 127) adopt in jSuccinznce 
the following genera: — SimpulopsiSy Succinea, Amphibu- 
lima, Helisiga and Omaloni/x, enumerating as species of the 
latter, O. unguis, appendiculata and depressa. 

On reference to our subjoined notes on the so-called Sue- 
cinea appendiculata from Guadeloupe, it will be observed 
that the form of its teeth agrees generally with that ascribed 
by Heynemann to Simpulopsis sulculosa, while his sug- 
gestions as to the affinities of the latter genus (the jaw 
being unknown to him) are supported by our discovery of 
the character of the jaw in the Guadelonpo species. It 
must not, however' be overlooked that while the animal of 
Simpulopsis is entirely covered by the shell, that of the 
S. appendiculata under consideration is limaciform, like 



♦ It must be remembered that we use the term Orthalicinm in a much more restricted 
sense than the Orthalicea of Albers and von Martens. See our notes on SystemaUc 
Arrangement, Ann. N. Y. Lye, x, p. 168. 
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O, unguis, as figured by Orbigny (Voy., t. 22, f. 1-7). 
With the form of jaw described by Shuttleworth and the 
quadrate marginal teeth, it would seem that Siinpulopsis 
belongs to the HaliciacB and not to the Succinince. It may 
be noticed that, even form of shell alone considered, some 
of the species might appropriately be placed near to Bulim- 
ulus, 

Guppy (Ann. and Mag. Nat. Hist., Jan., 1866) described 
S. corrugatus,* from Trinidad. Of the animal he says, 
** mantle edge narrowly reflexed over the peristome." Sub- 
sequeutljs the same author (Amcr. Jour, of Conch., VI, 308, 
1871) mentions having ascertained, from a young example 
of S. corrugatuSy the characters of tlie dentition of 8impu- 
lopsisj and that it resembles that of Succinea more than he 
had anticipated. He says,'** the odontophore is moderately 
large, but the individual teeth are very minute and resemble 
those of Succinea, particularly, perhaps, S. ovalis" 

It seems to us that one important characteristic of the 
dentition of Succinea, absent in that of Simpulopsis, is the 
gap or notch in (as if by the cutting away of) the lower 
edge of the base of attachment in the central, and corres- 
ponding gap in the inner edge of the laterals. 

Fischer and Crosse, in 1867, established the genus Xan- 
thonyx (Jour. Conch., 1867, p. 221, et seq., pi. x, figs. 1-4), 
describing as the type Vitrina Sumichrasti Brot {I. c, p. 70, 
pi. iv, fig. 2), and referred to the same genus Simpulopsis 
Salleana, S. Oordovana and (with some doubt) S. Cliia- 
pensis. 

Among the generic characters of the animal of Xanthonyx, 
derived from examination of a specimen of X. Sumichrasti, 
communicated by Brot, are the following, ** Animal testa 
sua multo majus, baud omnino inclusum," and ^* maxilla 
arcuata, costata; teeniola lingualis dentibus basi subquad- 



* Guppy compares his species with S. BraHliemU (Syn. of S. obtuia Sow.)* (torn 
which indeed it seems scarcely distlngalsbable. 
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ratis, iD8BquaUter bicuspidatis (dente medio tricuspidato) 
iustructa."* 

With respect to X. Salleanus and Cordovanus^ the authors 
state, ou the authority of Sall6, that the animals are much 
larger than their shells, as in X, Suinichrasti. 

XanthonyXy as well as jSimpulopsis, belongs to Ilelicince 
and not to Succinince. 



Succinea Drap. 

Amphibxdima, — Albcrs {I. c, 309) gives as the typo of 
this section of Succinea^ A, pattda Brng., but without 
any special description of animal or its dentition. 

Guppy (Ann. and Mag. Nat. Hist., June, 1868) mentions 
the occurrence in Dominica of ^. patula^ and we were in- 
debted to him for the lingual membrane (without jaw), of 
which we published figure and description in Amer. Jour. 
Conch. VII, 186 (1871), pi. xvii, fig, 1-2. Guppy does not 
particularly notice the animal, and we assume in consequence 
that, as in Succinea s. s., it is capable of retraction within 
the shell ; indeed the form and character of the shell pre- 
clude any other supposition. 

Guppy (Z. c, June, 1868) describes another species, found 
by him in Dominica, as Amphibulima pardalina, the animal 
of which he describes as follows : — 

«*The animal resembles that of Omalonyx unguis F6r. 
(D'Orb. Voy. Amer. Mer. pi. xxii, fig. 1-7). The foot is 
translucent, like a bit of ice dipped in milk, the internal 
organs showing as a dark, variegated patch about the shell, 
into which the body is incapable of retraction." 

Guppy adds (and apparently he was acquainted with the 
dentition [not the jaw], of A. patula only) : 



* Fischer and Crosse (Etudes sur les MoU. Terr, ct Flu v. da Mexique et du Guate- 
mala, 192-199, pi. 9, flga. 14-17) give a more detailed description of Xanthonyx^ and 
remark on certain of its affinities with the genus Blnneya, 'Xlne part of the work 
referred to reached us after our manuscript was in the priutet*B liands. 
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" Forming my judgment from the soft parts and the lingual dentition, 
I should separate Amphibulima as a genus from Succinea. The genus 
Amphibulima might then be divided into the following groups : — 

Amphibulima s. strict. Type A. patula, 
Omalonyx D'Orb. ** 0. unguis. 

Brachyspira Pft*. " A. pardalina and tigrina.** 

Without knowledge of the jaw of Amphibulima^ and we 
scarcely think that the genus can be elasmognathous, we are 
unable. to decide whether it belongs to Succinince or not, but 
have* a strong impression that its proper position is in 
Helicince, 

The dentition of Amphibulima, as shown in our figure, 
does not materially differ from the form usual in the HelicidcBj 
excepting in the marginal teeth, which are very long and 
narrow. The cutting away of the plate, before referred to 
as characteristic of 8uccinea, is entirely wanting in Amphib- 
ulima. 

V. Martens (Zool. Record, 1868, p. 491) observes that 
**Mr. Guppy reestablishes Amphibulima as a genus distinct 
from Succinea (Drap.) on account of its different lingual den- 
tition, but without pointing out the difference." 

Succinea s. strict. — The animal, lingual dentition and form 
of jaw need no special notice in the present paper. We 
would express, however, the opinion that those species only, 
to whatever group or section they belong, which are elas- 
mognathous, should be admitted in Succinince. 

There are several elasmognathous genera with animals of 
varied forms on which we have no occasion here to remark. 

Brachyspira Pfr. — This group is based on the form of 
shell, and it is worthy of notice that Albers (ed. 2) gives as 
the type S. tigrina Lesueur, which is very near to, if not 
identical with, as Guppy remarks, his A. pardalina. If the 
animal of the latter be as described by Guppy, we cer- 
tainly should not place the species in Brachyspira, which 
belongs rather to Succinea than to Amphibulima. 

Tryou (Amer. Jour. Conch., II, 236-241, 1866) refers 
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many species of North American Succinea, we think erro- 
neously, to Brachyspira. In Land and Fresh Water Shells 
of N^orth America (1869) we adopted the latter in the sense 
in which it is used by Albers (ed. 2). 

Omalonj'x D*Orb. 

Albers (1. c, 311) refers to 0. unguis F6r. as the type of 
this group. D'Orl)igny (Voy., 229, t. 22, figs. 1-7) gives 
the following description of the animal : 

" AllongS, ovale, d6prim6, beaucoop trop grand poor rentrer dans la 
coquille, occupant pris de trois fols la surface de celle-ci ; pied tr6s large 
d6bordant de toutes parts, arrondi en avant, acuniin6 post^rieurement, lisse 
en dessous et en dessus ; manteau formant un bourrelet autour de la 
coqulUe, qu'il recouvre sur les bords,^6troit en arrldre, plus large et comme 
pllss6 en avant j col assez long; t^te 6troite; tentacules courts; orifice 
des poumons sous le bord droit du manteau, vers sa partie moyenne." 

Fischer (M^lang. Conch., p. 67, pi. vi, f.l) describes the 
auimal of 0. unguis and its dentition. 

Sometime since we were indebted to Mr. John G. Anthony 
for specimens collected by him (Agassiz' expedition) in 
Bi*azil, and found, on examination of the jaw and lingual 
dentition, that both agree with the figures given by Heyne- 
mann (Mai. Blatt., 1868, taf. iv, fig. 5) of the jaw and teeth 
of Pellicula convexa Martens, of which figures we add copies 
(plate ix, figs. 12-14). 

As already mentioned, we have lately received from Gov- 
ernor Rawson specimens in alcohol of auimal and shell of 
0. unguis^ collected in Guadeloupe by Schramm, and find 
that both jaw and teeth are precisely similar to those of the 
Brazilian examples. 

It appears, irrespective of form of animal and shell, that 
should even Amphibulinia prove like Onialonyx to be elas- 
mognathous, the lingual dentition of the latter does not 
warrant its being treated, as proposed by Guppy, as a section 
of the former genus. 

Guppy has lately discovered in Trinidad, but not yet, we 
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believe, described, another species of Omalonyx^ the shell of 
which he has communicated to Governor Rawson, with the 
name Amphibidima (Omalonyx) felina. Indebted to Mr. 
Rawson for an opportunity of exalnining the shell, we find, 
as the author remarks in a letter accompanying the spec- 
imens, no appreciable distinction between it and the Guad- 
eloupe 0. unguis. 

In a late letter Mr. Guppy states that '*the animal of 
0. felina resembles in general character 0. unguis, 0, par- 
dalina and A, patula, the latter being much larger, darker, 
more strongly colored and more coaisely striated." 

The Guadeloupe specimens received from Gov. Rawson, 
collected and labelled by Schramm Saccinea appendioulalay 
are extremely interesting and not a little perplexing, indeed 
Schramm, judging from his notes sent with, them, rather 
suggests that S. appendiculata, depressa and 0, unguis are 
all one and the same species. 

Succinea depressa Rang (Guer. Mag., 1834, t. 55) is a 
species as to which there seems to be mudi uncert^iinty. 
Fischer described it, the animal and its dentition, as Pellicula 
depressa in Act. Soc. Linn. Bord. XX, 5, to which we have 
not had an opportunity of referring, and also in M6lang. 
Conch, p. 67, t. vi, f. 19. 

In the latter work, the jaw and teeth are thus charac- 
terized : — 

**M^choire semblable k celle des Limaces, et portant une 
quantity de denticulations. Plaque linguale se rapprochant 
do celles des Ambrettes. Epines m^dianes trifides ; la(6- 
rales bi fides." 

We give copy of the figure of the jaw on plate ix, fig. 4, 

Petit (Jour. Conch., 1856, p. 154) expresses the opinion 
that S. appendiculata Pfr. is the same species, Rang's specific 
name having priority, but Pfeifier (Mon., IV, 804) refeiriug 
to Rang's figure, maintains that they are distinct. 

The character from which the specific name of Pfeiffcr'» 
species is derived, he describes (Mon., II, 531) thus; <^coI- 
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umella callosa, aperta, appondicula dilatata, torta superne 
munita," adding in a footnote, '* Forma persimilis praecedenti 
(S. depressa Rang), at bene distincta columella appendice 
torta quasi duplieata, spifa subpapillatim prominula ct peri- 
pheria magis rcgulari." This appendage is shown in our 
figure (pi. ix, fig. 6) of Rawson's appendiculata, 

V. Martens (Malak. Blatt., 1868, p. 183) described Sue- 
cinea (Pellicula) convexa^ to the dentition of which by 
Heyuemann we have already referred, giving also (plate ix, 
figs. 12-14) copies of his figures.* One of the characters 
of this species is said to be by its author, ** paries aperturalis 
appendicula parva, plicse-formi munitus." 

With respect to the validity of his species, v. Martens 
adds a note to the following eflfect, — S. depressa Rang, as its 
name implies, diffei;^ from our species by being less arched. 
PfeiflTer writes that P. convexa is by no means the same as 
his S. appendiculata. If the latter be identical with depressa 
as Fischer maintains, then Rang's figure is entirely faulty, 
the most essential character, the process on the columella, 
being overlooked. 

A comparison of the figures presented on plate ix, will 
show that the Pellicula depressa of Fischer has a ribbed jaw 
(fig. 4), and does not belong to the SuccinincBy^ while Pellic- 
ula convexa v. Martens is elasmognathous, like Succinea 
(fig. U). 

It seems to us that S. depressa of Fischer must be treated 
as the type of Pellicula, while S, convexa belongs to 
Omalon7/x. 

Albers (ed. 2) does not include in Omalonyx or other 
group 8* depressa or S. appendiculala, mentioning them only 
in a remark of the following puiport : — 



♦▼. Martens (Zool. Record, 1838, p. 4fl2), referring to nejmemann^s flgnre, says 
** proving that Pellicula b not geoerically distinct fVora Succinea,"— n proposition in 
which wo do not concur. H. A A. Adams (Genera, II, 668) inconsiderntely remark thr^ 
Pellicula Fischer is syn. of Helidga^ and founded upon H. depressa Fischer, n new spe- 
cies of that genus. 

t Bf9rch (Jour. Concb. 1865, p. 381) places Pellicula in his section Odontognatha, 
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Succinea appendiculata, ideutical with S, depressa Rang, 
is made by Fischer the type of a separate genus, Pellicula, 
after an examination of the jaw, lingual dentition and gen- 
erative organs; Albers (Z. c.) adds that he had not yet 
been able to decide upon the correctness of those views. 

From the subjoined diagnosis of the species received as 
Succinea appendiculata from Guadeloupe, it will be seen that 
the animal is limaciform, has a jaw, not as in 0. unguis, but 
allied to that of genera and species of Helicinoe, and teeth 
agreeing somewhat closely with those of Simpulopsis. In 
pi. ix, we give figures of the animal (from an alcoholic spec- 
imen), of part of the jaw and teeth (Figs. 2, 9, 10, 11). 

We now proceed to describe the jaw and lingual membrane 
of Succinea appendiculata Pfr., received from Governor 
Kawson : 

Jaw extremely thin and transparent, long, low, slightly arcuate, ends 
blunt, divided longitudinally by about 40 delicate ribs into as many 
plate-lilie sections, of the cliaractcr found in the jaws of Cglindrella^ 
Macroceramus and many species of BuUmuhis, No appearance of trian- 
gular upper median plates, however, as in Cylindrellay though the two 
specimens examined by us are not perfect at that part. Both margins 
serrated by the extremities of the ribs. The general character of these 
ribs is the same as in Hdix turhiniformis, figured by us In Ann. of Lye. 
of Nat. Hist. N. Y. x, pi. 2, fig. 2. The jaw is quite membranous. 

Lingual membrane as usual in the Jlelicince proper (see Ann. Lye. Nat. 
Hist. N. Y. X, 163). Centrals subquadrate^with a very large, stout, short, 
pointed cusp, the side cusps obsolete. Laterals larger and more narrow 
than the centrals, bicuspid, the inner cusp greatly produced, broad 
and quite squarely terminating. The base of attachment of the laterals 
is cut away on the inner side, leaving a large outer lateral expansion, 
bringing to mind the much less developed one of Succinea. Marginal 
teeth quadrate, gradually becoming modified from the laterals, the cusps 
finally passing otf into simple, obtuse papillie, the Inner one the larger. 

The central and lateral teeth are like those of Simpulopsis sulculosa as 
figured by lleynemann In Malak. Blatt. xv, pi. 5, ttg. 10, the central, 
however, bearing a much more developed cusp in our species. The 
marginals in that figure, of the form found in Bnlimulus auHsltporis, 
papyraceuSt laticinctust etc., we failed to detect In our species. As already 
stated, we found the marginals merely a modification of the laterals. 

The above description does not agree with that given by 
Dr. Fischer (Melanges Conch., 69, t. vi, fig. ID) of Pellicula 
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depressay which we have already quoted. He describes the 
jaw as having a number of ribs on its anterior surface pecti- 
nating the cutting margin, actually nine of them being shown 
in his figure. He also describes the lingual dentition as 
quite difierentj the centrals being represented with one large 
bifid median cusp and one small cusp at either side. His 
figure of the lateral teeth is also simply bicuspid, the figure 
of the inner cusp does not show any trace of the peculiar 
prolongation and blunt termination, described by us above. 
For convenient reference we copy Fischer's figure of the 
jaw (Plate ix, fig. 4) . 

The external appearance of our animal is the same as 
described by Fischer in the paper referred to. Little confi- 
dence, however, can be placed on the external characters of 
the animals of this group, that of O. unguis being, as 
Fischer remarks, nearly the same as of the species under 
consideration. 

As already mentioned, P. convexa v. Mart., from its form 
of jaw, cannot be placed in Fischer's genus Pellicula^ while 
the appendiculata examined by us has jaw (as well as teeth) 
of different character from that assigned by Fischer to Pellicula^ 
depressUy but for the present we refer, with doubt, our spe- 
cies to Pellicula; most certainly it does not belong to JSuo- 
cinea. 

We appear to be warranted in assuming that Mr. Rawson's 
ajppendiculata is Pfeiffcr's species, specifically and probably 
generically distinct from S. depressa Fischer. Whether the 
latter is or is not the S. depressa Bang we are unable to 
decide. 

DSCBSIBER, 1873. 16 ANK. LTO. NAT. BlBT,, VOL. X 
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XVI. ---Description of HemphiUiay a New Genus of Ter- 
restrial Mollusks. 

Bt THOMAS BLAin[) AND W. 6. BINNBT. 
Bead October 7, 1872. 

Hemplitllta. 

Animal limaciforme, parvum, antice obtosum, postice attennatum. Pal- 
liam subcentrale, magnam, ovatum, antice valde prodactum, marginlbns 
liberis. Discus gressorius distiuctus nullos. Poros mucosas transversus 
in apice pedis, processu conifonne valido protectus. Apertura respiratoria 
ad dextram, in medio marginis inferioris pallii, genitalis ad basin tenta- 
culi dextri oculigeri. 

Testa externa, unguiformis, subquadrata, replicatura pallii marginorum 
breviter inclusa. 

Maxilla et lamina lingualis at in Arione constitata, dentes centrales 
tricuspidatae, laterales bicuspidatse, marginales quadrats, bicuspidate, 
papillis intemis yalde productis, externis subobsoletis. 

Animal limaciforniy small, blunt in fi'ont, tapering behind. 
Mantle subcentral, large, oval, greatly produced in front, 
free around its margin and slightly reflected over the edges 
of the shell. No distinct locomotive disk to foot* Lines 
of furrows run near and parallel to edge of foot, rising above 
the extremity and apparently uniting over a transverse, 
mucus slit, overhanging which is a greatly produced horn- 
shaped process. Respiratory orifice at right edge of mantle, 
near its centre. Generative orifice at right side of neck, 
near right eye peduncle (Plate ix, figs. 1 and 3) . 

Shell external, its edges imbedded lightly in the mantle, 
very thin, unguiform, almost as large as the mantle (in spec- 
imens preserved in alcohol) (Plate ix, fig. 5). 

Jaw wide, low, slightly arcuate; ends blunt, but little 
attenuated ; anterior surface with numerous ribs denticulating 
either margin. 

Lingual membrane as usual in the Helicidce. Teeth in 
Hemphillia glandtdosa about 23-1-23. Centrals and laterals 
long, the former tricuspid, the latter bicuspid; marginals 
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about twelve, quadrate, the inner cusp long, narrow, oblique, 
bluntly pointed, outer cusp subobsolete (Plate ix, figs. 15- 
17).. 

Hemplilllla rlandulosa. 

Animal, shell, jaw and lingual membrane as already 
described above under Herrvphillia, (See Plate ix.) 

Animal about 12 mill, long (preserved in alcohol) ; 
color smoky white, mottled with longitudinal, dark brown 
blotches, running obliquely from the edge of the mantle to 
the foot, uniformly with the coarse granulations, of which 
we counted about twenty-five on either side of the animal. 
Caudal process very large, triangular in profile, dark brown, 
with a few coarse granulations. 

Shell unguiform, slightly convex, light horn-color, very 
thin, its edges almost membranous, with prominent concen- 
tric lines of growth ; five mill, long, three wide. 

Habitat. — Astoria, Oregon : Mr. Henry Hemphill. 

Our description is drawn from specimens preserved in 
alcohol, due allowance for which fact must be made. They 
were collected at Astoria, Oregon, by Mr. Henry Hemphill, 
to whom we dedicate the genus in return for most valuable 
addition to our knowledge of the land shells of the Pacific 
region. 

This curious slug, by its general outline and by the form 
and position of its shell, may be compared to Omalonyx 
unguis D'Orb, and the species known formerly as Succinea 
appendiculata Pfr., but now usually referred to Pellicula. 
The former has, however, a jaw with the supplementary 
extension as in Succinea^ the latter has the jaw usual in 
Bulimulus and Cylindrellaj while neither of them has the 
prolongation of the mantle. Both of those genera also are 
readily distinguished by their shell being more developed 
and approaching a spiral form. 

Hyalimax is distinguished from HemphiUia by its Succinea- 
like jaw. Otherwise, it resembles our genus in its general 
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outward appearance, and by its non-spiral shell. This shell, 
however, in Hyalimax is almost, if not completely, iDtemal, 
while the shell of HemphiUia is entirely exposed. 

Binneiaj in its prolonged mantle and costate jaw, 
resembles HemphiUia^ but its shell is much more developed, 
spiral, striate and almost capable of protecting, though not 
absolutely including, the animal when contracted. 

Xanthonyx and Simpulcpsis are both described with costate 
jaw, but they have both highly developed, decidedly spiral 
shells. 

Finally, from all the above mentioned genera and from all 
known sublimaciform genera, our genus is at once distin- 
guished by the peculiar hump-like process on the tail, re- 
minding one of the caudal process in Jfanina. 

EXPLANATION OP PLATE IX. 

Fig. 1. HemphiUia glandulosa. 

The caadal extremity greatly enlarged. 

Fig. 2. Sicccinea appendiculata Pfr. 

From GoYemor Bawson ; a portion of the jaw. 

Fig. 3. Same as fig. 1, enlarged. 
From a specimen preserved in alcohol. 

Fig. 4. Pellicula depressa Raug. 

The Jaw; copied from Fischer, M61. Conch., I, c. 

Fig. 5. Same as fig. 1. The shell, enlarged. 
Seen from above. 

Fig. 6. Svxxinea appendiculata Pfr. 

From Governor Bawson, slightly enlarged, the right hand flguie 
showing profile of appendage. 

Fig. 7. SimpiUopsis sulculosa F^r. 

A marginal tooth, copied from Heynemann, Mai. Blatt., 1868, pi. 
v, fig. 10. 

Fig. 8. Same as fig. 7 ; centrals and laterals. 
Fig. 9. 8ticcinea appendiculata Pfr. 

From Governor Bawson; centrals and laterals. 
Fig. 10. The same ; marginal tooth. 
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Fig. 11. The same ; external view of animal contracted 
in alcohol. 
Enlarged about one half. 

Fig. 12. Pellicula convexa Martens. 

Centrals and laterals ; copied Arom Heynemann, I. c, pi. iv, fig. 5. 

Fig. 13. The same ; marginal tooth. 
Fig. 14. The same ; jaw. 
Fig. 15. Hemphillia glanduiosa. 
Extreme marginal teeth. 

Fig. 16. The same ; first marginal teeth. 
Fig. 17. The same ; central and lateral teeth. 



XVll. — Essay upon a Necessary Limitation of the Doc- 
trine of the Unity of the General Forces of. Nature. 

By professor BENJAMIN N. MARTIN, 
'cf the UnivertUy of the City of New York. 

Read Nov. 6, 1872. 

The great and characteristic doctrine of our modern 
physics is that which affirms the unity and the convertibility 
of the forces of nature. Varied and multiform as are the 
diffused agencies of the physical universe, it is found that 
they are fundamentally one ; and the proof of this oneness 
is furnished by the fact that they are all convertible into one 
another. On the one hand, electricity, magnetism and gal- 
vanism, — on- the other, light and heat, may be made to 
produce each other. One of these forms of force can dis- 
appear only by giving birth to another; and the sum of 
them all is ever the same. Under certain conditions, gal- 
vanic electricity will manifest itself as light and heat, and 
heat will develop electricity again. Each is a form of 
motion convertible into the other. Moreover, tbey sustain a 
common relation to the motion of the ^jxassea of matter 
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around us : each will produce such motion, and will be accu- 
rately and completely measured by the amount of motion 
into which it is thus capable of resolving itself. 

This doctrine, of themnity of the general forces of nature, 
I do not propose to dispute. It is a doctrine of the most 
interesting and beautiful kind ; and if not fully proved, — and 
some eminent physicists still demur to the reception of it — 
it yet furnishes so many singular and ingenious explanations 
of phenomena, that one is tempted to overlook its want of 
complete demonstration, and acquiesce, perhaps by antici- 
pation, in the conclusion which affirms it. And yet there 
seems to be a limitation of its scope, arising out of the 
necessary relation of this to another equally important phys- 
ical doctrine of our day — the indestructibility of matter. 

It is affirmed with equal certainty that, in all the varied 
round of changes taking place among the particles and com- 
binations of^ matter, no slightest atom ov molecule of it is 
ever lost. Every chemical change is but a combination, or 
a resolution, of the particles of a mass ; but these particles 
are ever the same in number, in weight, and in attraction. 
No one of them can by any possibility ever be put out of 
existence. The amount of matter is as constant as the 
amount of force in the universe ; and both are alike beyond 
our power to alter or reduce. 

It has not hitherto been observed, however, that the one 
of these doctrines imposes by necessity a limit upon the 
scope of the other ; and it is with the object of calling atten- 
tion to this restriction, that the present paper is offered. 
Before proceeding, however, to point out the limitation 
referred to, it may be well to endeavor to gain a more exact 
appreciation of the doctrine already described, of the con- 
vertibility of force. What is meant by it ? 

Strictly speaking, this view is often not accurately stated 
in the ordinary language of science. '< Heat," according to 
Tyndall's just and happy statement of the fact, ''is a mode 
of motion ;" it is a motion of the molecules, instead of a 
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mechanical motiou of the mass as a whole. The one of 
these motions may be converted into the other. If a leaden 
bullet be dropped from a considerable height upon an iron 
plate which arrests and destroys its mechanical motion, the 
result is a quivering or vibrating of the particles in their 
molecular spaces, and this is first, heat; if carried farther, it 
may become light, or it may give rise to electricity, which 
again are only other forms of molecular agitation or disturb- 
ance; and either of these may, by cooling, which is but 
the arrest of the molecular agitation, occasion again the 
mechanical motion from which it originated. 

Accurately conceived, then, all these phenomena are forms, 
not, as is so often stated, of force ^ but of motion. Heat is a 
mode of motion ; light, too, is the vibration of the particles 
of the elastic medium which fills the inter-planetary spaces 
around our globe ; it is another and more rapid vibration, 
propagating itself through the ether by undulations, in other 
words, it is another mode of motion. The phenomena of 
electricity, also, manifest themselves simply as attractions 
and repulsions, — that is, as motions of particles and masses 
of matter, to and from each other. In the same way, every 
other manifestation of these imponderable agents is simply, 
and only, a distinct and peculiar mode of molecular motion. 

Now of all these phenomena, the universal law is that no 
one is fixed or permanent. Each is a transient modification 
of some other, or of that which is the common ground of 
them all. Each is called into existence by another; it 
comes to view solely by the disappearance of another. One 
is born because a previous phenomenon of the same kind 
ceases to exist; each dies in giving birth to its successor. 
This extinction, too, is absolute and inevitable. The amount 
of force involved .in one of these changes is ever the same, 
but it cannot exist in two of these forms at the same time ; 
the preceding form must cease to exist before that into 
which it is convertible can take its place. The mechanical 
motion of a body must utterly stop and cease, before the 
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heat can be developed into which it is resolvable ; and that 
cessation is absolute. So &r aa the conversion takes place, 
so far k the destruction of the previous form of motion utter 
and complete. 

There is in this common relation of all these phenomena 
to QM)tion9 an obvious reason for their correlation with one 
another. They are phenomena of the same kind. All are 
fiimply forms of motion ; and it is no great novelty to learn 
that one form of motion may b^ converted into another. The 
whole doctrine of the convertibility of the forces resolves 
itself into the very familiar £EU)t of the communication of 
motion by impulse. Where one of two billiard balls 
impinges on another in the precise line of its direction, its 
motion is imparted to the other, and itself is arrested and 
stopped. So it is also with the atoms and masses of the 
physical world. The balls may differ in size, and in the pre- 
cise mode of their motion, but these are the only differences. 
One imparts to another its motion ; or a large mass commu- 
nicates movement to a multitude of minute particles; in 
each case it has its own motion destroyed by the change; 
and this is the whole of it. The convertibility of the forces 
implies, then, nothing more than the communication of 
motion by impulse. 

When, however, we examine the particles of matter for 
their essential characteristics, we find that something more 
than mobility enters into their nature. Adopting, with some 
variation of order, the accurate analysis of Sir William 
Hamilton, they may be grouped under the two general heads 
which follow. We may regard matter, first, as included in 
space, and secondly, as occupying space. 

I. Under the first aspect, as included in space, it has 
position and mobility. 

(1.) It is known in finite parts and forms ; and these must 
be recognized as occupying definite places in space ; matter, 
therefore, has (1) position. 

(2.) Next, it has mobility. ' In consequence of the rela^ 
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tions of the parts of space to one another as absolutely 
adjacent, that which occupies one part of space may be 
shifted to another ; in other words, it possesses (2) mobility. 

n. Under the second aspect, as occupying space, matter 
may be said to have (1) Divisibility; (2) Magnitude; (3) 
Form; (4) Ultimate incompressibilityj or the impossibility 
of being compressed by pressure from an extended to an. 
absolutely unextended thing, from what is, to what is not, 
extended. 

Now, when these general properties of matter are exam- 
ined, it is at once seen that no one of them, except the last, 
has any relation to force. Position, mobility, form, magni- 
tude, these are not properties of force, nor do they result 
from force. They can all be conceived ideally. But 
incompressibility, however ultimate, has direct relation to a 
resisting force in the body itself. The atom in the last 
analysis is incompressible ; it cannot be so compressed that 
it ceases to occupy space, and to repel other matter from the 
space which it fills. So far as there are pores or vacuities 
in any kind of matter, so far other matter may permeate 
a given mass, as the air permeates cork, or as one gas 
diffuses itself between the molecules of another. But the 
atom is ultimately incompressible, it resists all compression 
which would destroy its integrity. It evermore asserts its 
own existence, against every other particle with which it can 
come into contact. 

In resisting compression, however, the atom manifests 
itself as possessing a true force ; for resistance to our own 
voluntary motion is, in the last analysis, the only form in 
which any force manifests itself to us. Gravitation we know 
as a force, because it resists our own efforts to support a 
faUing body. It is through the same means that we come 
to the knowledge- of any other force. Cohesion is known to 
us as a force, only by its resistance to our endeavor tosepar 
rate the parts of one united body, or mass. 

There is, then, in every atom of matter a resistance to 
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compression which is an essential property of matter itself. 
So far as we know, it does not impart motion to the atom 
at all, and has no relation either to motion, or to the space in 
which the atom moves. It simply attends the particle and 
occupies its internal mass. It is not called into operation by 
any motion, mechanical or molecular, into which the particle 
may be thrown. Moving, or at rest, the sole function which 
we can recognize in it, or as belonging to it, is to preserve 
the existence of the particle itself; and this it does so effec- 
tually that,* as we have already seen, no particle is ever 
destroyed, and the sum of them in the universe has never, 
from the first, been diminished, by a single atom. 

Now it is an essential characteristic of this force that it is, 
and must be, forever inconvertible into any other. For if 
the force which guards the integrity, and guarantees the 
permanent existence, of a particle, were convertible with any 
other, it could not in its converted form perform its original 
function; and the atom might be converted into light, or 
heat, or electricity. It might impart to other particles the 
undulation which constitutes light ; but it could not do this, 
and continue to resist compression, to which all matter is 
perhaps subject. The atom would no longer be capable of 
asserting itself by its normal resistance to external pressure, 
and so, capable of maintaining its own existence ; and might 
disappear forever in a flash of light. Matter deprived of the 
force by which it is ultimately incompressible, would no 
longer be indestructible; its preservative force would be 
gone ; and matter without that preservative force which 
arises from this power of resistance, would be inconceivable. 
The fundamental fact or law of physics, that all matter is inde- 
structible, implies that its essential force of resistance to com- 
pression is inconvertible with any other. It exists unchanged 
through all the chemical changes, through all the molecular 
vibrations, or undulations, through all the mechanical trans- 
fers, or movements of mass, which take place in the universe 
around us ; and it is forever incapable of being converted 
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into any one of these phenomena of motion. Being wholly 
internal, it is incapable of passing out into the spaces beyond 
the Yolume of the atom whose existence it preserves. It 
exists unchanged through motion and rest alike, and, posses- 
sing no relation to motion, is inconvertible into any form 
of it, either molecular or mechanical. Its sole function is 
to maintain the existence and reality of the atom which it 
permeates, as a permanent, indestructible and, therefore, 
inconvertible thing. 

That form of force, then, which has for its exclusive func- 
tion to guarantee the indestructibility of matter, must be 
conceived as sui generis^ — as wholly peculiar, incommuni- 
cable to anything else, and inconvertible with any other 
form of force in the universe. We must, therefore, recog- 
nize the reality of one force, at least, which is incapable of 
transmutation into any other. 

Moreover, this peculiar and inconvertible force is also in- 
capable of correlation. It cannot be converted, either into 
any other force directly, or into that mechanical motion 
which is the common measure of all the others. We cannot 
express this resistance in terms of any other denomination. 
We cannot say that it is equivalent to a given amount of heat, 
nor can we assign the number of foot-pounds which will 
measure the ultimate resistance of an atom to compression. 
As destitute of all relation to motion, it is out of all relation 
to those forces which express and measure themselves by 
motion. It simply cannot take the form of light, or heat, or 
electricity ; a greater degree of heat is as incapable of ex- 
pressing the intensity of this force, as a less would be. It 
stands outside of the sphere within which the correlation of 
the forces finds its scope ; and being necessarily out of aU 
relation with the others, it is of course incapable of corre- 
lation with them. 

It follows that the doctrine of the convertibility of the 
forces relates properly only to those general and diffused 
forces of nature which impart motion, and not, so to speak, 
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to the private force of the mdividual particle ; and that the 
modem doctrine can be true, only with this important limita- 
tion of its scope. 



XVin. — Description of a Species of Oervus, {Plate x.) 

BY W. J. HAYS. 
Bead October 8, 1872. 

Cerms Tueatanensto. 

Tms beautiful deer is found throughout Yucatan and the 
southern part of Mexico, but little is known of its habits in 
its native place, and so far as I can learn no account of it 
has been published. Its color is a grayish-brown on the 
back and front of the legs, the sides more yellow and run- 
ning into white on the belly, the color of the head and face 
similar to the autumn coat of the Cervus Virginianus^ the 
legs a brownish-yellow, lighter on the inner side ; the inner 
side of the thigh, and the under side of the tail, as well as 
the inside of the ear, are white ; the chin and under side of 
the lower jaw are white, and there is a patch of white on 
each side of the nose and upper lip ; a black line reaches 
from the nostril to the edge of the lip, and also passes 
around the lower jaw. 

The tuft of hair on the inside of the hock joint is short, 
and there is no gland on the metatarsal bones. 

This deer does not change its color with the seasons, as 
other deer, but remains the same in color throughout the 
year. The doe resembles the buck ini color, but is somewhat 
smaller, and has no horns. The fawns when born are of a 
dark reddish-brown, spotted with white, on the body ; the 
legs inclining to gray. At about six months of age they 
assume the color of the adult. The horns are short, a sin- 
gle straight beam with one short tine projecting inwards; 
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the general direction of the beam is upwards and backwards 
in a line with the face ; the horns are cast in March. 

This deer has been brought to the Northern States, and 

yet the change of climate has produced no change in the 

color of the pelage, it remaining of a uniform color, very 

similar to what is known as the blue coat of the Oervus 

Virffiniantis. 

DIMENSIONS. 

Pt.Iiu 

Length from tip of nose to root of tail, 8 10 

*< of tall including hair, S 

" " " without " 5i 

** " head, 104 

'* from tip of nose to inner canthus, 5 

Height at shoulder, 2 

t( (( (( ..•.,,.,,, 22 

Girth behind shoulder, 2 

Length of ear, 5i 

" " foreleg, 14 

«« " hind *< 1 10 

Weight, 66 lbs. 

Length of horns, 7i 

" " tine, 1 



XIX— On the Lingual Dentition of Certain Terrestrial PuU 
monata Foreign to the United States. 

By THOMAS BLAND AND W. G. BIWBY. 
Read Deo. 9, 1872, 

Helix Jayana, C. B. Adams {Sagda). 

Like 8agda connectens C. B. Adams and Sagda Ealdemaniana C. B. 
Adams (see Amer. Jour. Conch. VII, p. 176), this, also a Jamaica species, 
has quadrate, not aculeate, marginal teeth on its lingual membrane. 
The cusps of the marginals are short, stout and blunt, centrals and lat- 
erals as usual. 

Jaw smooth anteriorly, with scarcely any median projection to its 
catting edge.. 

This is an additional proof of the position of JSagda 
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being among the Helicea rather than the Vitrinea of von 
Marten's arrangement. 

We received from Mr. Henry Vendryes the specimen 
examined. 

Iieocoeliroa Botosleri, Chabp. 

The genus Leucochroa is adopted by von Martens (Die 
Heliceen ed. 2, p. 78) the type being Helix candidissima 
Drap, a species whose anatomy has been described by 
Moquin-Tandon as being more nearly related to Zonites, 
than to Helix. The genus is classed by von Martens among 
the Vitrinea^ the section of Helicea containing the genera 
furnished with ribless anterior surface and median projec- 
tion to the jaw, and aculeate, marginal teeth to the lingual 
membrane. Among the species catalogued by von Martens 
is Leucochroa Boissieri Charp. Having sometime since 
received a specimen of this species from Mr. John Van 
Nostrand, collected by him in Palestine, we have examined 
its jaw and lingual dentition with the following results. 

Jaw very low, long, arcaate, ends but Utile attenuated, bfuntly 
roanded. Cutting edge with a decided median projection, anterior sur- 
face free f^om ribs, with a strong, transverse line of reinforcement. 
The law resembles that of Clausilia or Pupa more than that usually 
found in Helix, 

Lingual membrane as usual in the Helicidce. Centrals short and stout 
with a bluntly pointed median tooth, the side teeth almost obsolete. 
Laterals with a very long, oblique, blunt inner tooth, the outer tooth 
almost obsolete. Marginals subquadrate, with several short, blunt, 
papillffi-like teeth. 

From the above it will be seen that Leucochroa Boissieri 
must be classed among the Helicea y its lingual membrane 
having the quadrate type of marginal teeth, and not the acu- 
leate type common to Vitrina, Zonites and other Vitrinea* 
Its jaw is of the form often found in the Helicea. Judging 
from both jaw and lingual membrane, we would not separate 
the species from the genus Helix as received by von Martens. 
We are inclined to believe that further investigations will 
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prove the genus Leucochroa to be only a subgenus of HeliXy 
in the arrangement of "Die Heliceen." 



Helix dremnllniiatay Rbdfield. 

Lingual membrane long and broad, centrals tricuspid, laterals bicuspid, 
cusps long and slender, marginals aculeate. 

From the above description it will appear that this spe- 
cies belongs to the Vitrinea rather than to the Eelicea of 
von Marten's arrangement, in which latter it is classed in 
•*Die Heliceen" as a species of the subgenus Microphysa. 



Helix HermodensiSy Pfr. 

Jaw extremely thin, arched, with a blunt, median projection to its 
cutting edge. 

Lingual membrane long and narrow. Central teeth tricuspid, laterals 
bicuspid; the cusps in each long and slender. Marginals numerous 
aculeate in oblique ro'ws. 

As in the H. circumfirmata^ the result of our examina- 
tion of the lingual membrane throws light on the generic 
position of this species. It can no longer be retained in 
CaracoluSy a sub-genus of Helix^ as it has the dentition of 
the Vitrinea of von Marten's arrangement. For the speci- 
mens examined of this and the preceding species, both from 
Bermuda, we are indebted to Mr. J. J. Crooke. 



Helix perplexa, Fer. {Dentellaria), 

Jaw with a median projection to its cutting edge. The anterior sur- 
face of the Jaw is of irregular thickness, showing some approach to the 
ribbed form of jaw. 

Lingual membrane as usual. Central and lateral teeth with short, 
stout, blunt cusps. Marginal teeth quadrate, with one wide, stout, bluntly 
rounded median cusp, and two small, blunt side cusps. 

We are indebted to Governor Rawson for this specimen 
collected in the Island of Grenada. 
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•ulcAta* MuLLER (^Chmidomta). 

LlDgnal membrane long and very narrow. Rows of teeth arranged en 
cheoron. Teeth separated, aculeate, as in Pupa palanga Lesson photo- 
graphed by us, (Amer. Jour. Conch. V. pi. xi. flg. 1.) 

We obtained no jaw on boiling the buccal mass in a solu- 
tion of caustic potash. 

This species belongs to the genus Oonospiray in which 
P. palanga was placed by Crosse and Fischer (Journal de 
Conch. IX, 213, (1869) pi. xi, figs. 6-8). 

The specimen examined, sent from Mauritius by Consul 
Pike, was kindly supplied by Mr. John G. Anthony. 



Bullmiis aulacostjlns, Ffr. (Eurytus), 

Lingual membrane as usual in the genus, the marginal teeth simply 
modified f^om the laterals. 

Jaw slightly arcuate, membranous, almost transparent, in one single 
piece, but divided by deUcate ribs into more than sixty plate-like sections, 
as common in the genus Bulimulust Cylindrella, etc. No upper median 
triangular plate, but the ribs run somewhat obUquely to the centre. 

We are indebted for this specimen from St. Lucia, and 
for the following from St. Vincent, to Govenor Rawson. 

Bullmos aorls-fllleiil, Born {PeleqfchUus). 

Jaw and lingual membrane as in the last species. The middle cusp of 
the central teeth and inner cusp of the lateral teeth long, acute. 

The jaw of this and the preceding species do not agree 
with the generic description of von Martens *'co8tis validis 
exarata," but are like that of Bulimulvs. This fact gives 
still more proof of the difficulty of classifying the Bulimi 
by their jaw, at the present stage of our knowledge of the 
subject as already remarked by Fischer (Jour, de Conch. 
Xn, 295, 1872). 



Digitized by LjOOQIC 



Foreign to the United States. 223 



Additional note on the genus AMPHTBUIIMA. 

Since our paper ''On The Relations of Certain Genera 
of Terrestrial MoUusca of, or related to, the Sub-family Suc- 
cininsB, with Notes on the Lingual Dentition of Succinea 
appendiculata Pfr." (pp. 198-207) was printed, we have re- 
ceived, through the kindness of Dr. W. J. Branch of the 
island of St. Kitts, two specimens of Amphibviima patvla 
with the animals, preserved in glycerine, and can in conse- 
quence offer a decided opinion as to the generic relations of 
the species. 

Finding a note among the papers of the late Mr. Robert 
SMrift to the effect that '' S. patula Brug. is found at St. Kitts 
on Bayibrd's estate on the wild plantain which grows on 
the banks of a small water-course," Bland wrote on the 2l8t 
November last, requesting Dr. W. J. Branch, a correspond- 
dent of Mr. Swift and also of Governor Bawson, to obtain 
specimens, if possible^ for examination. To this request Dr. 
Branch most kindly responded. We subjoin a copy of his 
interesting letter, which accompanied the specimens. 

'* I went a few days ago to Bayford's to look for the S. patula bat, 
after a long and f&tigtdng search, found only two small (yoang) speql- 
mens. When I was in the place several years since, the boshes on each 
side of the little river were covered with snails ♦ (a striped Bulimus, a 
species of Helicina and the 8, patula), but the other day I saw only three 
arboreal snails. The present scarcity of these creatures in St. Kitts is 
probably due to the hurricane which visited the island in 1870. Many 
trees, some of enormous size, were torn up by the roots, others lost all 
their branches, and scarcely a single leaf was left on any tree. The sup- 
ply of water to the estates was cut off or much diminished by the drying 
up of the numerous streams Arom the mountains. This was, no doubjt, 
caused by the want of foliage to protect the moisture, which collects on 
the slopes of well- wooded hills, ft'om the sun's heat. So the poor snaUs 
have come to grief firom the actual violence of the hurricane itself, and 
the subsequent cutting off of their supplies both of meat and drink. 

Ton will see that both the snails sent are completely tucked into their 
shells, but I do not think that they often, or perhaps ever, draw in either 
the head or the posterior part of the foot during life. Their flesh is partic- 

* B, muUifa$ciaiu$ Lam. and ff, faidtskk Lam. (T. B.) 
jAiruABT, 1878. 16 Ann. Lto. Nat. Hist., Yol. x 
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Qlarly watery and gelatiuoas and shrinks np as they die. When they are 
moving about, the foot looks very large and when I touched the creatare 
it coald not or would not retreat into its shell. On this point, however, 
I shall be able to give more accurate information when I can collect addi- 
tional specimens." 

We find that the animals are completely retracted into 
their shells and very much in the same manner as in JSuccinea^ 
little more than the entire surface of the foot being alone 
seen within the aperture, the edges of the peristome pro- 
jecting slightly beyond it. While the sensitiveness of the 
animal to touch may be slight, and its habit as described by 
Dr. Branch, they cannot be said to be much larger than their 
shells, as remarked by Sall6 of Xanthonyx^ and described 
by Fischer and Crosse, or as described by Dr. Cooper of 
Binneia, The specimens, for which we are indebted to Dr. 
Branch, must have been taken alive in the month of Decem- 
ber, and very soon at least after death, before becoming dry, 
put in the glycerine. 

It will be remembered that Guppy considers OmcUont/x 
and Brachyspira as groups or sections of Amphibulima. In a 
very recent letter he repeats his assurance that ** the animals 
of both Amphibulima patula and pardcdina are very much 
larger than the shells and quite incapable of retraction into 
them." His observation agrees, so far as it goes, with that of 
Dr. Branch, who adds a remark as to the shrinking up of the 
animals ^ as they die." This shrinking before death must 
be accompanied by the exercise of contractile muscular force, 
and probably further observation will prove that the animal, 
while in possession of its full vital power, can and does with- 
draw itself into the shell, and especially, perhaps, in seasons 
of drought. 

The jaw of A. patula^ of which we subjoin description, 
has not the accessory plate characteristic of SucdneUf and 
which is found in Omalonyx and Brachyspira; while the 
latter subgenera therefore belong to the SuccininoBj Amphi- 
bulima must be associated with the Helicince. By the char- 
acter of the ribs of the jaw, it is most nearly allied to the 
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genus Bulimultis, The same may be said of Gceotis lately 
examined by us. 

Amphibulima patula. — Body obtuse in front, pointed 
behind, entirely retractile within the peristome, though usu- 
ally greatly expanded. Mantle simple as in Succinea^ HeliXy 
etc. Base of foot wrinkled transversely, without distinct 
locomotive disk. Generative orifice? Respiratory orifice? 

Jaw slightly arcuate, low, ends attenuated : extremely thin 
and transparent with prominent transverse striae^ divided 
longitudinally by about forty-five delicate ribs into so many 
plate-like sections of the same character as those of Cylin-- 
drdla, Macroceramus and many species of Bulimtdus. No 
upper triangular median plates as in CylindreUa. Margin 
serrated by extremities of ribs. 

The figure we have given of the jaw of Sucdneaf appen- 
diculata Pfr. (Ann. Lye. Nat. Hist. N. Y., X, pi. ix, fig. 2) 
offers a correct geneml idea of the jaw of Amphibulima 
patula. See also our photograph of jaw of Cylindrella rosea 
(Am. Journ. Conch., V, pi. xi, fig. 2) for the character of 
the ribs and plate-like sections. 

Lingual membrane as already described and figured by us 
from a specimen from Dominica (See Am. Journ. Conch., 
VII, 186, pi. xvii, figs. 1-2), long and broad, composed of 
numerous horizontally waving rows of teeth, of the form 
usual in the ffelicidoe. Centrals subquadrate, extended at 
basal angles, narrowing towards the centre, expanding 
towards the upper edge, which is reflected and tricuspid, 
extending quite to the base of the tooth ; the cusps are stout, 
the median one bluntly pointed. The lateral teeth are of 
the same type as the centrals, but unsymmetrical. The 
marginals are long and narrow, rounded at base, narrowed at 
apex, reflected and bicuspid ; cusps short, stout, and gener- 
ally a simple modification of those of the laterals. The 
extreme marginals have irregular teeth, like simple papillaB. 
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XX. — The Upper Coal Measures West of the AUeghany 

Mountains. 

Bt JNO. J. STEVENSON, PH J). 
Bead December 16, 1872. 

While cojinected with the Geological Survey of Ohio, I 
was employed in investigating the Upper Coals as displayed 
in the First Geological District of the state. The relations 
of the coal beds to each other, and the marked changes in 
the intervening strata, seemed to be at variance with some 
accepted opinions and induced me to make diligent compari- 
son of the Ohio coals with those of Pennsylvania and West 
Virginia. The results of this examination appear, to me, of 
sufficient importance to warrant publication in advance of the 
Ohio Report. This I am permitted to do by the courtesy of 
Prof. Newberry, chief geologist of Ohio. 

The observations recorded in this paper cover only that 
portion of the field north of the Baltimore and Ohio railroad 
in West Virginia and Ohio. 

LIMITlS or THE UPPEB CX)ALS. 

The outcrop of the Pittsburg coal, the base of the Upper 
Coal Measures, beginning at the Baltimore and Ohio rail- 
road in West Virginia runs northward, rudely parallel 
to Laurel Hill, through Marion and Monongalia counties, 
W. Va., and Fayette and Westmoreland, Penn., thence 
westwardly , through Westmoreland and Alleghany into Han- 
cock, W. Va. Crossing the Ohio just above Steubenville 
it passes through Jefferson, Harrison and Belmont into 
Guernsey where it reaches the Baltimore and Ohio railroad 
at Salesville, thirty-seven miles west from the Ohio river. 
That this is by no means tiie original extent is evident from 
several facts. In Pennsylvania, the Frostburg and Broad 
Top basins lying to the east of the main outcrop have been 



Digitized by LjOOQIC 



West of (he AUeghany Mountains. 227 

proved to contain the upper coals, and some of our leading 
geologists profess to find equivalents of the same beds in the 
anthracite region. In Ohio, west of the line of outcrop, 
isolated patches are found in the synclinal passing through 
Guernsey county, ten to fifteen miles away. At New Con- 
cord, Muskingum Co., Ohio, twenty-three miles west from 
Salesville, there is a thin coal resting on a heavy buff colored 
fossiliferous limestone and occupying both sides of the syn- 
clinal trough, of which the bottom is at that village. About 
fifty feet below it is a hard limestone, bluish-gray in color 
and fossiliferous, known in the Ohio section as the Crinoidal 
Limestonej a persistent stratum traceable into Pennsylvania 
and West Virginia. 

Along the western outcrop of the Pittsburg coal the 
Crinoidal Limestone is found at a distance, varying little 
from one hundred and fifty feet, below the coal, and the 
interval is OMSCupied by variegated shales and shaly sand- 
stones, with no coal or even bituminous shale. From four 
to ten feet below the coal there is a tough limestone, varying 
in color, four to six feet thick and more or less fossiliferous. 
It would seem then from the accompanying rocks that the 
New Concord coal is the western prolongation of the Pitts- 
burg. It is true that the interval between it and the Crinoidal 
Limestone is at that place very much less than at Salesville, 
twenty-three miles east, but even this \8 an additional proof 
of identity, for this interval increases eastward. Three 
miles northwest from New Concord it is barely thirty-five 
feet ; at Concord it is fifty ; at Salesville it is one hundred 
and fifty ; while in the Monongahela Valley it is two hun- 
dred and fifty. 

The Crinoidal Limestone has been traced to within three 
miles of the Muskingum river on the west and thence round 
to the borders of Tuscarawas and Stark, on the northwest 
and into Columbiana and Mahoning on the north. So 
constant and regular is it in its relations to the Pittsburg 
coal, that we may regard its distribution as an indication of 
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the original extent of that bed. Accepting this then as a 
basis for the calculation we conclude that that coal once 
reached as far west as Sonora on the Central Ohio railroad, 
seventy-one miles west from Wheeling, and to a point north- 
ward not less than fifty miles from that city, a tortuous 
boundary line connecting the two points. 



RELATIONS OF THE SEVERAL GOAL BEDS IN OHIO, 
PENNSYLVANIA AND WEST VIRGINIA. 

To ascertain the relation of the Ohio coals to those of 
Pennsylvania and West Virginia the following sections are 
compared : 



I. From Kirkwood Township, Belmont 


IV. From Wheelhig creek, W. Va. 




Co., Ohio. 




V. From Scott's Ran, Monongalia 


Co. 


U. From the Central Ohio railroad be- 


W.Va. 




tween the Ohio river and the Bames- 


VI. From Uniontown, Fayette Co., Penn. 


ville snmmit. 




(Rogers.) 




m. From Wheeling, W. Va. 


, 




I. 


n. 


m. 


1. Debris, 


160' 


1. Sandstone 


40' 


1. Sandstone, 


7' 


2. C0€UX1U, 


14 


2. Coal xra, 


1' 


2. CooZ, Waynesboig, 


8' 


8. Sandstone, 


70' 


3. Sandstone 


70' 


8. Shale, 


83' 


4. CooJxn, 


u 


4. Coal zn, 


1' 


4. Limestone, 


15' 


6. Shale and Sandstone, 


40- 


6. Shale, 


86' 


6. Sandstone, 


8' 


6. CooZxi, 


2' 


6. Coal XI, 


U 


6. Limestone and Shale, 


96' 


7. Sandstone with thin 




7. Sandstone 


100' 


7. Shale, 


8' 


Limestone, 


100 














8. Co<a X, 


4' 


8. Coaly 


U' 


8. Coalx, 


4' 














9. Sandstone 


86' 


9. Shale, 


6' 


9. Sandstone, 


40' 














10. Coal IX, 


2i' 


10. Coaly 


1' 


10. CoalJX, 


2i' 














11. Limestone 


, 70' 


11. Clay, 


6' 


11. Limestone, 


70' 














12. Coal vmc 


, 4' 


12. Sandstone, 


8' 


12. Shale, 


6' 














18. Sandstone 


86 


13. Coaly Sewlckly, 


11' 


18. Coal vra. 


8' 














14. Coal vm b 


4' 


14. Limestone, 


24' 


U. Fireclay, 


6' 














16. Limestone 


80' 


16. CoaZ, Redstone, 


1' 


15. Limestone, 


6' 














16. Coal rm a 


4 


16. Limestone, 


20' 






17. Limestone, 


20' 


17. Shale, 


6' 






18. Shale, 


10' 


18. Coaly Pittsburg, 


8' 






19. Coal vra. 


0' 
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IV. 


V. 


VI. 


1. Sandstone, 


5' 


1. Sandstone, 


40' 


1. Limestone, 12' 


2. Limestone and shale, 
8. Ctwi, WaynesbniK, 


8' 
8' 


2. Shale, 

8. Coaly Waynesbnrg, 


1-20' 
9' 


2. Not weU exposed 
but containing 
much limestone. — 


4. Shale, 


88' 


4. Sandstone, 


16' 


3. Shale, 16' 


6. Shale, 


1' 
40' 


6. Shale, 

6. Limestone, 


8' 
5' 


4. Sandstone and lime- 
stone, 110' 


7. Lfaneetone and shale, 100' 


7. Shale, 


4' 


5. Coal, Sewickly, 4' 


8. CooJ, 


3' 


8. Sandstone and shale 


, 15' 


6. Shale, 2' 


9. Clay, 


2' 


9. Limestone and shale 


,80' 


7. Limestone, 6' 


10. Sandstone, 


15' 


10. Shale and sandstone 


25' 


8. Shale, 41'? 


U. Coal, Sewlckly, 


»4' 


11. Limestone, 


6' 


9. Coal, Bedstone, 2' 


IS. Limestone, 
18. Shale, 


66' 
6' 


12. Sandstone, 
18. Limestone, 


16' 

7' 


10. Shale with calca- 
reous nodules, 16' 


14. Coal, Pittsburg, 


r 


14. Sandstone, 


10' 


11. Sandstone, 6' 


IS. Fireclay, 


2' 


15. Limestone, 


8' 


12. Shales, 15' 






16. Shale, 


12' 


18. Coal, Pittsburg, 10' 






17. Sandstone, 


11' 








18. Arenaceous shale, 


20' 








19. Coal, Sewickly, 


6' 








20. Shale, 


8' 








21. Limestone, 


r 








22. Sandstone, 


10' 








23. Limestone, 


22' 








24. Coal, Redstone, 


4' 








25. Limestone, 


,12' 








26. Shale, 


8' 








27. Coal, Pittsburg, 


14' 





The discrepancy between the two Ohio sections will be 
discussed in another portion of the paper. 

Taking Coal VIII of the Ohio section as our basis, we 
have a definite starting point, as that is the Pittsburg. VIII a 
is present at Wheeling ; does not appear at Wheeling creek, 
owing probably to imperfect exposure, but reappears on the 
east side as the Redstone. YIII b is seen in all the sections 
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and is the SewicJcly. YUl c crosses the Ohio, is traceable 
along Wheeling creek for several miles, but soon runs under 
and does not reappear on the other side. IX and X do not 
cross the river into West Virginia, the former disappearing 
two miles west from the Ohio^ while the latter is seen as a 
mere streak in the hills opposite Wheeling. It is possible, 
however, that careful tracing round by the north may estab- 
lish some connection between our Coal X and the Uniontoton 
coal of Pennsylvania. Coal XI is persistent throughout, and 
is the Waynesburg. XII was not seen by me at Wheeling, 
though it is probably the bed noted by Mr. Briggs, eighty- 
two feet above the last. At Waynesburg and Uniontown, 
the interval is from fifty to sixty feet. Erosion has so 
removed Coal Xm and its adjoining rocks that it is to be seen 
at no point near the Ohio river, but its equivalent in Penn- 
sylvania is doubtless the top coal at Waynesburg and Union- 
town, fifty-five feet above the last. These two beds exist in 
West Virginia on the east side of the basin, but owing to the 
poverty of exposures no definite statement can be made 
respecting them. 

The relations of the coals in the several states may there- 
fore be represented as follows : 



OHIO. 


PENNSTLYANIA. 


WEST YiRonm.. 


CodliLin, 


Top at Waynesburg. 


? 


Coal-sn, 


Middle at Waynesburg. 


? 


Coal XL. 


Wdyneaburg, 




Coaix.. 




Not present. 


Coal iz. 


Not present. 


Not present. 


Coal Tin «. 


Not present. 




CoaiYUib. 


Sewickly. 


Sewickly. 


Coalvnia. 


Sedttone. 


Redstone, 


Coal ym. 


PiUtburg. 


PUtiburg. 
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DESOBIPnON OF THE BEDS. 

Coals XTT and Xm of the Ohio section are seen at few 
localities and are of economical importance nowhere. The 
former is enormously developed in the hills opposite Wheel- 
ing, where it is a dry coal, six feet thick, but heavily charged 
with pyrites. 

The Waynesburg (XI) is commonly known in western 
Belmont Co., Ohio, as the ''jumping six-foot seam" owing 
to its sudden variations in thickness. In Harrison and Jef- 
ferson counties, it is worthless, never more than two feet 
thick, and is seen only near the tops of the highest hills. 
In western Belmont it is not worked and varies from six 
inches to nearly six feet in thickness. This change is seen 
in a cut west from Bamesville, at one end of which it is 
barely six inches while at the other it shows the following 
section : 

Coal, 1 ft. ; shale, 4 in. ; coal, 4 in. ; shale, 4 in. ; coal, 
4 in. ; shale, 2 ft. ; coal, 1 ft. Total, 5 ft. 4 in. 

Seven miles east from Barnesville it is seen in a cut, about 
one foot thick and parted in the middle by a thin layer of 
limestone. Near St. Clairsville, in the same county, it is 
rudely worked and shows three feet of very impure coal, 
resting almost immediately upon a foot of litnestone. Near 
Bridgeport, opposite Wheeling, it is three feet six inches 
thick, roofed by six inches of impure black band which is 
overlaid by two feet of alternating bands of bituminous and 
ordinary shale. Here the limestone is eighteen inches below 
the coal. On a run four miles west from Belleair and just south 
of the railroad, it suddenly thickens out and becomes a don^ 
fused mass of coal and shale not less than fifteen feet thick, 
and totally worthless. 

Followed into West Virginia it is seen on the top of 
Wheeling Hill, just back of the city. On Wheeling creek 
it is worked at Roney's Point, ten miles from the city, and 
proves to be a very good coal varying from two feet four 
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inches to three feet thick. It is seen somewhat thicker on 
the south fork of the creek. On the eastern side of the 
basin it is seen at several points along Scott's and Robinson's 
Runs, in Monongalia Co., W. Va., as well as in Greene Co., 
Penn. Its greatest development is seen on Scott's Run, 
where its changes are almost as interesting as in Belmont Co. 
Ohio. Two miles and a half up the run several openings 
are seen which give the following section : 

(7oaZ, 1 ft. 9 in. ; Bituminous shale, 8 in. Coaly 4 ft. 8 in. 

Two miles farther up the run the shale has disappeared, 
and at an opening near Cassville, the bed shows full nine 
feet of coal. One mile beyond, the following section was 
obtained : 

Blue clay, 6 in. ; slaty coal^ 1 ft. 3 in. ; clay, with many 
impressions of plants, 3 to 6 in. ; coal^ 2 in. ; clay, 2 in. ; 
coaly 7i in. ; clay, 1 ft. 1 in. ; coaly seen, 4 ft. 2 in. 

This opening is likely to prove of considerable interest as 
the fossils are very numerous and well preserved, while the 
horizon at which they occur is more than one hundred feet 
higher than any other yet discovered in the northern portion 
of the trough. On Robinson's Run the bed shows a tendency 
to develop in the same manner as follows : 

Bituminous shale, with thin laminae of coaly 2 ft. ; coaly 1 
ft. 6 in. ; clay, 7 in. ; coaly 4 ft. 8 in. 

Towards the south it rapidly diminishes in thickness and 
apparently thins out. 

In Pennsylvania the bed is usually double, but is nowhere 
so greatly developed as on Scott's Run. Near Waynesburg 
it shows coaly 1 ft. 8 in. ; clay, 1 ft. 2 in. ; coaly 3 ft. 2 in. 
Near Carmichaeltown, Greene Co., it shows coaly 3 ft. ; clay, 
3 in. ; coaly 3 ft. The clay is sometimes replaced by black 
slate with innumerable thin laminae of coal (Rogers) . Near 
Brownsville it is five feet thick and single. 

In West Virginia the coal from this bed is dry, almost 
open-burning, gives a strong fire and is highly valued for 
domestic purposes. It contains a large proportion of pyrites, 
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sufficient probably to render it unfit for general use. In 
Pennsylvania its quality is inferior to that of coal from the 
PiUaburg^ while in Ohio, it is, for the most part, utterly 
worthless. 

Coal X of the Ohio section is traceable through Belmont, 
Harrison and Jefferson counties, Ohio. It is usually a double 
bed and in some localities is still further divided. At the 
most westerly opening seen, in Warren Township, Belmont 
Co., it shows : slaty coaU 1 ft 6 in. Ooal^ good, 3 ft. 

At Badgersburg in the adjoining township it displays the 
double character more clearly as follows : 

Laminated shale, 4 ft. ; coal^ slaty, 1 ft. 7 in. ; shale and 
clay, 1 ft. 8 in. ; coal^ 5 ft. ; fireclay, 1 ft. 

Here the coal is of good quality and compares favorably 
with that obtained from the Pittsburg, but the bed is much 
cut up by ** clay-veins" and "horse-backs" both from above 
and from below, difficulties which seem to beset it generally. 
In Union township the bed is seen triple in Section 25 as 
follows : 

Coalj 1 ft. ; clay, 1 ft. 3 in. ; coal, 4 ft. 6 in. ; shale, 1 ft. ; 
coaly slaty, 1 ft. ; fireclay, 1 ft. 3 in. 

Near the village of Flushing it is worked at many openings. 
While varying little in thickness it is exceedingly uncertain 
in quality; some banks yielding coal well fitted for black- 
smiths' use, while that from others in the immediate neigh- 
borhood is hardly fit for the coarsest of domestic purposes. 
The general section there is 

Coalj 1 ft. 2 in. ; shale and clay, 1 ft. 4 in. ; coal, 3 ft. to 
4 ft. 

As this bed is followed eastward toward the Ohio river it 
is seen to lose its thickness gradually, soon becoming of no 
economical importance and finally thinning out near the 
river. In Harrison Co., it is frequently seen at the road- 
sides ; but few openings are found owing to the ready accessi- 
bility and better quality of the Pittsburg. Near New Athens 
the following section was obtained : 
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Shale, 6 ft. ; coaly 10 in. ; fireclay, 10 in. ; shale, 1 ft. 8 
in. ; coaly 4 ft. 8 in. ; shale, 3 ft. ; coaly 4 in. ; shale, 3 ft. 

Ifear Cadiz the same section is repeated. In Jefferson 
Co., the coal is frequently seen at the roadside but is so 
degraded as to be worthless. It is little more than a bitumi- 
nous shale, two to three feet thick. It may be the coal at 
Knoxville one hundred feet above VIII, but is there not 
more than eighteen inches. 

Coal IX likewise thins out before reaching the Ohio. It 
is seen at numerous localities in Belmont, Harrison and Jef- 
ferson counties, at varying distance above the PiUsburg and is 
usually about two feet six inches thick, divided midway by 
a thin clay parting. It is very persistent, rests directly on 
limestone and being of no economical value, is interesting 
diiefly because of its relations to the Pittsburg y which will 
be considered farther on. It is thickest in its southeastern 
prolongation and thins out toward the borders of the basin, 
W. and N. 

Goal Vin c is known locally in Ohio as the Olenco Coal, 
having been worked somewhat extensively at the station of 
that name, on the Central Ohio railroad, where it is nearly 
four feet. Along the railroad it retains its size to Belleair, 
but from that point northward it diminishes rapidly, becom- 
ing three feet along Wheeling creek and only fifteen inches 
at Martinsville, five miles north from Belleair. In West Vir- 
ginia, from Benwood to Wheeling it shows some singular 
variations. Back of the furnace at Benwood it is eighteen 
inches ; at the stone quarry, a short distance north, it is six 
inches, with one foot of coal five feet above it ; at the lime- 
stone quarry near South Wheeling, it is eight inches and the 
upper bed concealed ; while at Wheeling it is one foot with 
fourteen inches of coal six feet above it. Followed up the 
north fork of Wheeling creek it becomes more important 
and is mined near Triadelphia where it shows about three 
feet of very fair cannel. The double character displayed 
along the Ohio, on the Vii^inia side, is occasionally ex- 
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hibited in Belipont Co., but never to any very marked 
degree. 

The SewicJdy (VIII b) is confined, in Ohio, to the neigh- 
borhood of Wheeling. It may be seen on the National Road, 
five miles west from the river and near Glenco on the Cen- 
tral Ohio railroad. At Belleair it is only six inches thick 
and at Bridgeport barely one foot. At Benwood, on the 
Virginia side, it shows : 

Coal^ \2i in. ; clay, 4} in. ; coaly 8^ in. ; slaty coaly 5 
in. Total, 2 ft. 6i in. 

From this point to Wheeling it runs about two feet, but 
at Wheeling it is much degraded and shows bituminous 
shale, 8 in. ; clay, 4 in. ; coal^ 8 in. On Wheeling Creek, it 
shows a very complex division. 

Coaly 1 in. ; shale, 1 ft. 3 in. ; coaly 1 ft. 1 in. ; clay, 3 
in. ; coaly 10 in. 

It disappears under Wheeling creek about five miles east 
from Wheeling. It reappears on Scott's Bun, in Monon- 
galia Co., greatly increased in thickness and much changed 
in character. Where first seen above the run, it is five feet 
eight inches thick ; a short distance beyond, it is five feet and 
on the bank of the Monongahela river it is six feet. At all 
of these openings it is divided about midway by a layer of 
cannel from two to six inches thick. On Bobinson's Bun it 
is four feet six inches, with a clay parting midway and the 
cannel layer only one foot from the bottom. At its eastern 
outcrop near Laurel Hill it is only one foot thick, having 
tt^en torn away during the deposition of its overlying sand- 
stone. It can be traced southward to the Baltimore and 
Ohio raiboad but does not retain its thickness. The coal 
from this bed in West Virginia on the east side of the basin 
is of remarkably good quality, containing only a minute 
proportion of pyrites and showing little tendency to cake 
upon the fire. 

In Pennsylvania, this bed is persistent within certain limits^ 
and varies from two to five feet in thickness. 
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The Redstone (VIII a), like the preceding, is seen in Ohio, 
only near Wheeling. At Belleair it is six inches thick ini- 
bedded in one foot of black shale and enclosed by the lime- 
stone. At the limestone quarry near Benwood, W. Va., it 
is barely one foot thick, a confused mass of shale and coaL 
At Wheeling it has the same character. On Scott's and 
Robinson's Buns, in Monongalia Co., it is from three to four 
feet thick, and yields a coking coal of very superior quality. 
In Pennsylvania it is a variable coal, ranging from eighteen 
inches to four feet in thickness. 

The Pittsburg (VIII) is well exposed in Belmont, Guern- 
sey, Harrison and Jefferson counties, Ohio, as well as in Ohio, 
Brooke, Marion, and Monongalia counties. West Virginia. 
Its most westerly exposure, aside from isolated patches, is 
at Salesville, on the Central Ohio railroad, thirty-seven miles 
west from Wheeling, and its most northerly exposure, at 
Knoxville, Jefferson Co., about the same distance north from 
Wheeling. Wherevir accompanied by its normal roof, shale, 
succeeded by limestone, it is a double bed, consisting of two 
or even more divisions of coal separated by shale or clay. 

In Guernsey and Western Belmont, where the overljdng 
limestone shale has been removed to be replaced by sand- 
stone, this bed has suffered the loss of its upper layers, and 
for the most part is single-bedded, varying from four to five 
feet in thickness with the sandstone resting directly upon it, 
or at most, separated by only a few inches of shale. In 
some localities the eroding current excavated deep trenches 
in the coal itself. These, having been filled up with san^, 
now appear as huge sandstone ^* horsebacks" from five to 
sixty feet wide. The change in the accompanying rocks is 
shown in the following sections. 

No. I is Arom Barnesvllle, Belmont Co. 

No. II Is fh>m SewellsvUle in tlie same county and north from Bames- 
vUle. 

No. Ill is fh>m Moorfleld, Harrison Co., and north fh>m Bamesville. 

No. IV is from near DeersvUle, " •* ♦* *• " «* 

No. y Is from Egypt, Belmont Co., a short distance east from Sewella- 
vUle. 
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I. 



1. Coal^. 

2. SandsloDC, 06' 
8. Coal DC, \l 
4. 1/imestone, 5i' 
5. Sandstone, 40' 
«. Coai Yin. 



n. 



III. 



1. Coal X. 



1. Sandstone, 40' 



2. Sandstone,106' 3. Limestone, 4' 

I 

3. Coal vm. 8. Shale, 5 

4. Coal via. 



1. Sandstone, 70' 

2. Coal vm. 



IV. 



V. 



1. Coal Z. 

2. Sandstone, 86' 

3. Coal IX. 

4. Limestone, tO' 
6. Shale, 6' 
6. Coal vm. 



At a short distance east from each of these localities, the 
heavy limestone shown in Section V is seen forty to seventy 
feet thick. Westward the sandstone prevails to the outcrop. 

A comparison of these sections shows that the heavy lime- 
stone of Section V has been removed to be replaced by 
sandstone. That the entire removal, shown in Section II, 
was not the work of a single current is evident from Section 
I. The first or earlier current exerted its force before the 
close of the limestone-making epoch and the formation of 
Coal IX. The five and one-half feet of limestone shown in 
Section I yields a hydraulic current which is equal to any 
manufactured in our country. The upper layer of the lime- 
stone of Section V possesses hydraulic properties, where 
exposed, along the Central Ohio railroad, at New Egypt, 
Flushing, at Wheeling Creek, and at other localities in 
Belmont County, as well as at many places in Harrison 
County, so that we cannot doubt that it and the limestone 
at Bamesville are synchronous. The force of this earlier 
current must have been irregular, for at Deersville it has 
removed both limestone and shale, but has left the coal 
untouched ; at Moorfield it has spared the lower layer of 
limestone ; while at Sewellsville and Barnesville it has re- 
moved everything above the lower division of the coal and 
has trenched that deeply from these points westward to the 
outcrop. The second current did not exist until after the 
formation of Coal IX, and seems to have acted more energet- 
ically at the north than at the south. At Barnesville it 
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spared not only the limestone but also the coal, whereas 
northward both were removed. The eastern boundaiy of 
these currents is very tortuous, but has a rudely northeast 
and southwest direction. They must have their origin in 
similar causes, as their courses coincide. 

As already stated, the Pittsburg^ where accompanied by 
its normal roof, is a double coal. The roof-coal, or upper 
division, is subject to much variation. The partings in the 
lower division are very persistent. About one foot from 
the top is a band of pyrites, one to two inches thick ; near 
the middle is a clay parting, about one inch, and three to 
eight inches below this a second clay parting resembling the 
first ; below this a thin band of pyrites is frequently found, 
but it is not persistent. The middle bench, between the 
clay partings, is ordinarily very pure, and well adapted to 
smiths' use. 

In Millwood and Londonderry townships, Guernsey Co., 
Ohio,, the coal is single-bedded, with a. sandstone roof, and 
varies little from four feet in thickness. In Warren and 
Kirkwood townships, Belmont Co., wherever roofed by sand- 
stone, it is single-bedded and badly cut out. In Oxford 
township, Guernsey Co., the roof-coal is occasionally seen 
one foot thick and separated by shale from the lower divi- 
sion. 

Near Deersville, in Harrison Co., the coal is opened and 
gives the following section : — 

Ooal^ 10 in. ; clay, 10 in. ; coalf 4 ft. 

The intimate structure of the lower division, as shown in 
an opening here, is peculiar in the thickness of the middle 
bench : 

(7ocrf, 1 ft. 6 in. ; pyrites band, IJ in. ; coal, 2 in. ; clay 
parting, i in. ; coaly 1 ft. 3 in. ; clay parting, 1 in. ; coaly 
10 in. ; totalj 4 ft. 1 in. 

In the neighborhood of these sections the coal is soft, not 
good for hard firing, but is quite pure and shows few streaks 
or nodules of pyrites. Followed eastward the coal thickens. 
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becomes harder and less pure. About a mile west from 
Cadiz it shows : 

Bituminous shale, 4 ft. ; coal^ 1 ft. 3 in. ; clay, 1 ft. 2 
in. ; coal, 5 ft. 6 in. 

At Cadiz the following section is said to exist in the 
shaft of the coal works : — 

Coal, 2 ft. ; limestone, 5 ft. ; clay, 2 ft. ; coal, 5 ft. 

It is impossible to verify this report, given by the fore- 
man, as the shaft is boarded up. If it be a true section it is 
exceedingly anomalous, for no such succession is to be seen 
in the neighborhood, and there are good exposures near by. 

Through this district the coal seems to be exceedingly 
pure, no pyrites are visible except in the two bands, and 
blacksmiths pronounce the coal admirably fitted for their 
use. Yet analysis shows that it contains upwards of two per 
cent, of sulphur in its best part. That this is distributed 
throughout the coal as pyrites and not as an organic com- 
pound is evident from the fact that more than one-half re- 
mains after coking, forming almost two per cent, of the 
coke. At the most northerly exposure of the bed near 
Jefferson, the intimate structure of the whole bed is as 
follows : — 

Goal, 1 ft. 6 in. ; clay, 1 ft. 6 in. ; coal, 1 ft. 9 in. ; 
clay parting, i in. ; coal, 6 in. ; clay parting, J in. ; coal, 1 
ft. 2 in. ; clay parting, i in.; coal, 1 ft. 2 in.; total of 
lower division, 4 ft. 8 in. 

The upper pyrites band is not persistent at this opening, 
and where seen is one-fifth of an inch thick. The lower 
band was not observed. Near Hanover, at the northwestern 
exposure of the bed, the clay between the coals has almost 
disappeared, and we find 

Roof -coal, 1 ft. 6 in. ; clay parting, J in. ; coal, 3 ft. 
11 in. 

The roof- coal is slaty and easily recognized as separate 
from the main coal below. In Jefferson Co., this bed lies 
for the most part high up in the hills, and there are few ex- 
Jaxuabt, 1878. 17 Ann. Lto. Nat. Hist., Vol. x 
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tensive openings. Near Unionport, on the Panhandle road, 
at the northern outcrop, several banks have been opened, 
but none of them show the roof-coal. The roof is shale 
succeeded by sandstone, and the coal is 4 ft. 2 in. to 4 ft. 9 
in. thick, with the following structure. 

Codl^ 1 ft. 2 in. ; clay, | in. ; coed, 6 in. ; clay J in. ; coal, 
9J in. ; clay, J in. ; coaly 1 in. ; clay, J in ; coaly 2 ft. 

The pyrites bands are not persistent here but streaks and 
nodules are quite numerous. At another opening about half 
a mile from these, the roof-coal is still absent, the roof being 
shale, six feet thick, succeeded by sandstone. Following 
the road from Unionport to York several openings are seen, 
at one of which the following section was obtained : 

Ooaly 1 ft. 6 in. ; clay, 10 in. ; coal, 5 ft. to 5 ft. 6 in. 

The roof-?oal throughout this district seldom exceeds ten 
inches and the lower coal is much injured by pyrites both in 
nodules and streaks. In the neighborhood of Mt. Pleasant 
the roof-coal varies from one to three feet, and on Eush Run 
it is said to be five feet at one opening, though only three 
feet were exposed at the time of my visit. 

In Belmont Co., at Hendrysburg, just east of the sand- 
stone deposit the coal shows : 

Coaly 10 in. ; clay, 4 in. ; shale with thin laminae of coaly 
1 ft. ; coaly 4 ft. 8 in. On Jug Run, a tributary of Wheel- 
ing creek, the roof-coal is divided, a condition rarely seen 
in Ohio, except along Wheeling creek, where it is quite 
common. The section is 

Coaly 6 in. ; clay, 8 in. ; coaly 10-15 in. ; clay 10-15 in. ; 
coaly 5 ft. 

In Colerain township, on Hughes' Run, the lower division 
becomes 5 ft. 8 in. 

On Barr's Run, the subdivision of the roof-coal is extraor- 
dinary, as follows : 

Coaly 3 in. ; black shale, J in. ; coaly IJ in. ; shale J in. ; 
coaly 10 in. ; shale, 1 in. ; coaly IJ in. ; shale 5 in. ; coal IJ 
in. ; with the lower division 4 ft. 10 in. seen. 
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In Pease township, on Wheeling creek, the whole bed is 
greatly expanded. At one opening we find 

Coal, 1 ft. 6 in. ; shale 8 in. ; coal, 10 to 18 in. ; clay, 8 
in. ; coaly 5 ft. 2 in. to 6 ft. In one or two neighboring 
openings the lower coal becomes seven feet. Here the coal 
is of excellent quality for fuel, though containing too much 
sulphur to be of value in the manufacture of iron or gas. 
The intimate structure of the lower bed is shown here to be 

Coaiy 2 ft. 5 in. ; parting, 1 in. ; coal, 3 in. ; parting, 1 
in. ; coal, 3 ft. to 3 ft. 6 in. 

The upper pyrites band is seen persistently at from twelve 
to fourteen inches from the top, and the clay partings are 
full of pyrites. Nodules occur occasionally, but are small 
and easily separated. Along the Ohio river the roof-coal 
again becomes single, while the lower coal retains its thick- 
ness. Two or three miles above Martinsville we find coal, 
2 ft. ; clay, 6 in. to 2 ft. ; coal, 4 ft. 9 in. to 6 ft. 

Here the roof^coal has not been mined. It is usually left 
with the clay parting to make a firm roof. The clay is much 
slickensided, rendering it liable to fall after removal of the 
iDoal below. 

Crossing the river into West Virginia we find this coal ex- 
tensively worked from Benwood opposite Belleair to twelve 
miles north from Wheeling, as well as on both branches of 
Wheeling creek. As might hardly be expected it shows 
little variation in character and the following is a represen- 
tative section : 

Goal, 1 ft. 3 in. to 1 ft. 8 in. ; clay, 1 ft. ; coal, 5 to 6 ft. 

Rarely a thin shale is found dividing the roof-coal. East- 
ward the bed disappears about five miles from Wheeling, 
and at the same distance southward it passes under the Bal- 
timore and Ohio railroad, the dip being southeast. Follow- 
ing the railroad we see the coal again at Fairmont, about 
eighty miles S. S. E. from Wheeling, dipping sharply to the 
northwest. Here it is single- bedded, about nine feet thick, 
and roofed by a heavy felspathic sandstone which is coarse 
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grained and contains numerous coaly spots, evidently eroded 
coal. The coal from this locality is coked and tests have 
been made at Wheeling to determine its value in iron-making. 
It proves to be too impure for use even when mixed with 
thrice its bulk of Connellsville coke. It is, however, much 
more compact than that coke, and if it could be cleaned 
by washing would undoubtedly be employed in preference. 
Along the base of Laurel Hill (Chestnut Hill, of Pennsyl- 
vania Reports), from Fairmont to the junction of Cheat and 
Monongahela rivers we find the coal always single-bedded 
and roofed by this coarse sandstone, though occasionally 
separated from it by a few inches of shale. The roof is 
very irregular and gives evidence that the eroding current 
which removed the upper beds, tore out much of the lower 
coal, which, indeed, near Morgantown is sometimes reduced 
to six feet, though seldom less than eight. 

Crossing the Monongahela we find a number of openings 
on Scott's Run, which give the following general section : 

Ooaly 3 in. ; shale, 1 ft. 9 in. ; coal, 1 ft. 3 in ; bhale, 1 ft. 
5 in. ; coal^ 10 ft. 

On Courtney's Run, one mile below Scott's Run, we get 

Coaly slaty, 1 ft. 9 in. ; shale, 3 ft. 5 in. ; coal^ 4J in. ; 
shale, 1 ft. 10 in. ; coaly 1 ft. 4 in. ; shale, 10 in. ; coaly 8 ft. 
8 in. 

On Robinson's Run, one mile farther down, we find 

Slaty coaly 2 ft. ; black shale, 3 ft. 6 in. ; bituminous 
slate, 10 in. ; coaly 1 ft. 3 in. ; bituminous shale, 1 ft. ; coaly 
8 ft., exposed. 

Here, within a distance of six miles, the bed is seen first 
single-bedded, next, on Scott's Run the roof-coal is present 
and double, on Courtney's, a third layer is added to the 
roof, while on Robinson's, the two layers seen on Scott's lie 
together, though they are clearly distinct. 

In Pennsylvania, the character of this bed varies in the 
different basins, and is found only south of the Ohio and 
Conemaugh rivers. In the first basin south of those rivers 
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it is about nine feet thick and single ; in the second eight 
and one-half, and single ; while in the third it is double with 
the lower division averaging between nine and ten feet, and 
the upper varying from two to five and one-half. 

BELATIONS OF THE PITTSBURG AND THE SUPERIOR COALS. 

It has been stated that Coals YUI a, VIII b and VIII c of 
the Ohio section are to be seen only in the neighborhood 
of Wheeling and that their relation to coal VIII would be 
considered especially. Coal IX, though observable over a 
much larger area in Ohio is evidently related to VIII in the 
same manner as the intermediate beds. That the matter may 
be clearly set forth, the following sections are introduced : — 

No. I is iVom the Central Ohio railroad, eight miles from Bellealr. 

No. II Is from New Egypt, Belmont Co., Ohio. 

No. Ill is from Flushing, Belmont Co., Ohio. 

No. IV is from near Cadiz, Harrison Co., Ohio. 

No. V is from near York, Jefferson Co., Ohio. 

No. VI is from near Unionport, Jefferson Co., Ohio. 

No. VII is from Knoxville, Jefferson Co., Ohio (H. Newton). 

The section on the railroad is representative of a consider- 
able area and, in all important points, can be duplicated at 
Belleair and at many localities along Wheeling creek and the 
Ohio river. The sections obtained here cannot be directly 
connected with the others given, as high dividing ridges sur- 
round the portion of the state represented by Sect. I. The 
Cadiz section is virtually characteristic of eastern Harrison, 
but northwest the limestone No. IV becomes thinner as we 
approach the outcrop. 
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I. 


II. 


IV. 


VI. 


1. Coalu, 


— 


1. Coal-K, 


— 


1. CoalX, 


— 


1. 


CoalX, ? 


2. Sandstone, 


86' 


2. Sandstone, 


35' 


2. Sandstone, 


76' 


2. 


Sandstone, 86' 


3. CooZix, 


2i' 


8. Coal IX, 


H' 


3. Cool IX, 


2' 


3. 


Coal vin, 5' 


4. Limestone, 


70' 


4. Limestone, 


70' 


4. Limestone, 


20' 






5. CodlYiae, 


4' 


5. Shales, 


6' 


6. Shales, 


4' 






6. Sandstone, 


18' 


6. CoalYiaf 


7' 


6. Cool vin. 


8' 






7. Coal Ymh, 


U' 














8. Limestone, 


20' 


m. 




V. 

1. Coain, 

2. Sandstone, 

3. Coal IX, 

4. Limestone and 

5. Coalymy 






vn. 


9. CoaXYULat 

10. Lhnestone, 

11. Shale, 

12. Coal vni, 


li' 
20' 
6' 

8' 


L Coalx, 

2. Sandstone, 

3. Coal IX, 

4. Limestone, 

5. Shales, 

6. Coalvm, 


60' 

88' 
4' 
6' 


3' 

85' 

ir 

shale 7' 
6i' 


1. 
2. 

3. 


Owlx, U' 

Sandstone and 
shale, 100' 

CoalYm — 



Should oue follow Wheeling creek, Ohio, from its mouth 
to where it becomes Patterson's creek, he will find VIII c in 
its banks, as well as in those of its tributaries. Along the 
bottoms of Patterson's creek, which flows northeast, he will 
see it worked by stripping. But before reaching Union 
township the creek bed is some distance above it. Crossing 
the dividing ridge and descending into the valley of Spen- 
cer's creek, he will find Section II, six miles west of. the 
locality where he last saw VIII c. If, however, instead of 
following Patterson's creek, he take the branch flowing from 
the northwest, he will lose sight of VIII c near Uniontown, 
and six miles further he will obtain Section III. The result 
is similar in other directions. In each of these sections a 
coal is seen one hundred feet, more or less, below Ooal X. 
In No. I it is VIII c, in the others it is VIII. The accuracy 
of this identification has been questioned, so that the grounds 
on which it is made should be stated distinctly. 

Ascending the Central Ohio railroad from Belleair to the 
summit, twenty-two miles west from the Ohio river, nine 
beds of coal are seen, beginning with the Pittsburg (VIII). 
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Descending from the summit to Quaker City, thirty-five 
miles west from the river, only six can be seen, and at 
Quaker City the crinoidal Ihnestone occurs. The relation of 
the sections is as follows : — 



▲SOSNBINO. 


DBSCEKDINO. 


1. (Joal xin. 




L CoaZ XIII. 




2. Shales and sandstone, 


70 


2. Shale and Sandstone, 


10' 


3. Co€a^n. 




8. CooZxn. 




4. Shaly sandstone, 


40' 


4. Shale and Sandstone, 


80' 


6. Ccal^i. 




6. Coal 11. 




6. Sandstone and shales, 


98' 


6. Sandstones with thin limestones 








and shales. 


100' 


7. Cwan, 




7. Co<d:s.. 




8. Sandstone, 


86' 










8. Sandstone, 


60' 


9. CoalTK, 




9. Coal vs.. 




10. Limestone, 


70' 










10. Limestone, 


64' 


U. Coalwnc. 












11. Sandstone, 


45' 


13. Sandstone, 


18-85' 


12. Coal vin. 




13. CoalTmh. 












13. Fireclay, 


5' 


U. Tiimestone, 


20' 










14. Limestone, 


*i' 


15. Coal Ym a. 












15. Sandstones and variegated shales, 


150' 


16. Limestone, 


20-25' 


16. Crinoidal Limestone. 




17. Shales, 


5-10* 






18. CoalYm, 








19. Fireclay and shales with 


thin 






limestone. 


10' 






20. Sandstone, 


90' 







It is evident from these sections, that east and west of the 
summit the strata are identical to No. 10 ot each, including, 
as was previously shown, No. 11 of the second ; and it is 
equally evident that No. 12 of the second cannot be No. 11 of 
the first, but that it must be Coal Vin or the Pittsburg. The 
internal anatomy of the bed shows this, for even along the 
Central Ohio railroad, where the upper division has been re- 
moved, we find the characteribtic pyrites band and the clay 
partings. But in order to remove all possible doUbt, the 
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Coal Yin of the second section was carefully traced with its 
crinoidal limestone along its western and northern outcrop, 
from Salesville, in Guernsey Co., to the Ohio river at Steu- 
benville. From Steubenville it was easily followed down 
the river to Belleair, where it was found to be identical with 
Coal VIII of the first section. It is clear, then, that the coals 
between VIII and IX have disappeared somewhere within 
the dividing ridges of Belmont Co. One would expect to 
find the successive disappearances along the Ohio, but the 
coals become very thin above Belleair and the superficial 
deposits are so thick that accurate tracing is impossible. 

It is well to note that wherever VIII c occurs, it has the 
same relative position to Coal X that Coal VIII holds west 
and north of the dividipg ridges in Belmont Co., the interval 
in each case being about one hundred feet. 

The gradual disappearance of the limestone below Coal IX 
and the merging of that coal into Coal VIII are more easily 
traced. In Section I on the Central Ohio railroad the lime- 
stone is seventy feet ; at Barnesville the interval, including 
the shales and upper layers of Coal VIII, is only forty-five 
feet; at New Egypt, considerably east of Barnesville, it is 
seventy feet ; at Flushing, north from Egypt, it is thirty- 
eight ; at Cadiz, northeast from Flushing, it is only twenty 
feet, and diminishes rapidly to the northwest, being only 
five feet at Hanover ; at York it is seven feet, including the 
shales, overlying VIII ; while at Uniouport and Knoxville 
the limestone does not exist and Coal IX itself has disap- 
peared. From a careful study of these facts I am led to be- 
lieve that here we have a series of bifurcations of Coal VIII 
almost as extensive and interesting as those said to occur in 
the Mammoth bed of the anthracite region. It is worthy of 
note in this connection that the distance between Coals VIII 
and X gradually diminishes northward, from one hundred and 
five feet on the Central Ohio railroad to eighty-five feet at 
Unionport, and the interval between X and XI diminishes in 
the same direction from one hundred feet on the railroad 
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to sixty feet at York. Under these circumstances I am 
inclined to look upon the thin coal, one hundred feet above 
Coal VIII at Knoxville as XI and not X. Thinning out 
northward, like the lower coals, as these beds do, and grad- 
ually nearing Coal VIII, it is more than probable that they 
in like manner were successively merged into Coal VIII, 
which I regard as the parent bed of all the upper coals in 
Ohio, remaining in existence as a flourishing swamp from 
the beginning of the epoch until its close. 

A similar condition seems to have existed on the eastern 
shore of the inland sea, though it is somewhat difficult to 
obtain thoroughly satisfactory evidence, owing to the pecu- 
liar manner in which information is scattered through the 
Pennsylvania report. Three short sections have been taken 
from that report, one from each of the three basins south of 
the Ohio. 



SD basin, REDSTONE CREEK. 


2d basin, ugonier. 






1ST BASIN. ELK UCK. 


1. StwicJdy Coal (vm 6), 4' 


1. Sewickly Coal (vm 6), 


3' 


1. 


Sewickly Coaliymb), ? 


2. Shale, 2' 


2. Not seen. 


5' 


2. 


Sandstone, 26' 


3. Limestone, 6 


3. Limestone, 


6' 


3. 


Shale, 15' 


4. Shale, 40 


4. Shale, 


10' 


4. 


PUtsburg Coal (Tm), 9' 


6. Redstone Coal (vn i a), 2i ' 


6. Bedstone Coal (vin a) 


, 8' 






6. Shales and sandstone, 35' 


6. Shales, 


20' 






7. PUtsburg Coal (vin), 14' 


7. Pittsburg Coal (vm). 


84' 




, 



CONDITIONS DURING DEPOSITION OF THE UPPER 
COAL MEASURES. 

To many it may appear that the data presented in this 
paper are insufficient to justify generalization respecting the 
conditions prevailing during the epoch of the upper coal 
measures. But let it be remembered that the portion of the 
field examined is by far the most important economically 
and by far the most satisfactory in the exhibition of details. 
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South from the railroad line bounding our observations, the 
greater portion of the section, which we have been discuss- 
ing, disappears and the only information to be obtained 
respecting it is found along the line of outcrop on the west, 
or on the steep mountain slopes on the east. In no other 
portion of the basin can details be obtained respecting the 
strata below the Waynesburg coal. To give a fair illustra- 
tion I have introduced for comparison four sections from the 
east side of the basin and four from the west side as follows : 

I ttom WheeUng. 

II ttom BamesYille, Ohio. 

III Arom near Georgetown, Ohio. 

IV flrom near York, Ohio. 

y ttom Ltgonier, Penn. (Rogers). 
VI ftom Monongalia Co., West Virginia. 
Vn ftom Uniontown, Penn. (Rogers). 
Vin from Elk Lick, Penn. (Rogers). 



I. 


I. 


I. 


1. WayntOmrg Coal (xi), 8 


12. Shale, 


3' 


23. Coal, 1 ly 


3. Shale, 83 


13. Lhnestone and Shale, 13' 


24. Sandstone, i^vm c, 6' 


8. Limestone, 16 


U. Shale, 




26. Coal, J 1 


4. Sandstone, 8' 


15. Limestone, 




26. Sandstone, 8-24' 


5. Limestone, 6' 


16. Shale, 




27. Sewickly Coal (Tin 6), l\' 


6. Shale, 5' 


17. Lhnestone, 


8i' 


28. Limestone, 24' 


7. Lhnestone, 2' 


18. Shale, 




29. Redstone Coal (vm a), 1' 


8. Shale, 2' 


19. Limestone, 




30. Limestone, 20' 


9. Lhnestone and Shale, 11' 


20. Shale, 




31. Shale, 6' 


10. Shale, 6' 


21. Limestone and Shale 19i' 


32. Pittsburg Coal (vm) 8' 


11. Lhnestone, 4i' 


22. Shale, 


8' 




IL 


n. 


n. 


1. Waynesburg Coal (n) 1-6' 


5. Coain, 


4' 


9. Sandstone, 40' 


2. Sandstone and Shale, 60' 


6 Sandstone, 


65' 


10. PitUburg Coal (vm) 4* 


8. Lhnestone. 6' 


"?. CtvJix, 


li' 




i. Sandstone and Shale, US' 


8. Limestone, 


5i' 
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ni. 


V. 


VII. 




1. Coal(,UniorUawnl){x 


?)? 


1. Limestone, 


12' 


2. Shale, 6' 


2. Not seen, 


10' 


2. Limestone, sandstone 








and shale. 


? 


8. Limestone, 10' 


3. Limestone, 


7' 


8. Shale, 


16' 


4. Sandstone, 20' 


4. Sandstone, 


85' 












4. Sandstone and some 


5. Limestone, 10' 


6. Sewickly Coal (ymb) 


» 3' 


limestone. 


110'? 


6. Sandstone, 25' 


6. Not seen, 


6' 


5. Sewiddy Coal, 


4i' 


7. Limestone, 7' 


7. Limestone, 


4-8' 


6. Shale, 


2' 


8. Sandstone, 8' 


8. Shale, 


10' 


7. Lhnestone, 


6' 


9. Shale, 6' 




). 8' 


8. Shale, 


40' 


10. CodlXy 4i' 


10. Shale, 


20' 


9. Redstone Coal, 


1^' 


11. Shale, 10' 


n. Pittsburg Coal (Vin), 


8i' 


10. Shale with calcareous ^ 


12. Sandstone, 65' 






nodules, 
11. Sandstone, 


6' 


18. Coal IX, 2i' 


VI. 




12. Shale, 


16' 


14. Limestone, 25' 








15. Shale, 6' 


2. Sandstone, 


16' 


18. Pittsburg Coal, 


14' 


16. Pittsburg Coal (vm), 7-8' 


3. Shale, 


8' 








4. Limestone, 


6' 


vra. 






5. Shale, 


4* 


1. Coal, 


? 


IV. 












6. Sandstone, 


15' 


2. Sandstone, 


60' 


1. Waynesburg Coal (IX), ? 












7. Limestone, 


30' 


8. Sewickly Coal, 


? 


2, Shale and Sandstone, 










with Limestone no- 


8. Sandstone, 


25' 


4. Sandstone, 


26' 


dules, 60' 












9. Limestone, 


6' 


5. Shale, 


16' 


8. Coalx, 3' 












10. Sandstone, 


15' 


6. PUtsburg Coal, 


9' 


4. Sandstone and Shale, 86' 


11. Limestone. 


7' 






5. Coal a, U' 


12. Sandstone, 


10' 






«. Shale with thin Ume- 










stone, 10' 


13. Limestone, 


8' 






7. PUtsburg Coal (vui), 6i 


14. Shale, 

16. Sandstone, 

16. Sewickly Coal, 

17. Shale, 

18. Limestone, 

19. Sandstone, 

20. Limestone, 

21. Redstone Coal, 

22. Limestone, 

23. Shale, 


12' 
81 
6' 

8' 

r 

10' 
22' 

4* 
12' 

8' 








24. Pittsburg Coal, 


14' 


1 ^ 
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The relative geographical positions of these localities, as 
well as those of some others already referred to, are shown 
in the following diagram. 




Bamesville.* 



* Scott's RUD. 



A similar series of sections of the Barren measures shows 
that the strata of that gi*oup diminish in thickness east and 
west of the central portion of the basin. There can be no 
doubt, therefore, that at the beginning of the Barren epoch, 
the Alleghany basin had already its present shape and was 
bounded on the west by the slopes of the Cincinnati axis, 
.on the east by the slopes of a similar axis. The events of 
the succeeding epoch seem to show that the Cincinnati axis 
had attained its highest elevation before the deposition of the 
upper coal measures began. At the close of the Barren 
epoch, the northern portion of the basin was a half-filled 
valley such as is now presented by the bed of the Ohio river, 
below Smith's Ferry. 

A comparison of the upper coal measure sections given 
above, shows that as we leave the middle of the basin we find 
the limestones diminishing in every direction. In the portion 
below Coal X, these limestones, followed west and north do 
not give place to off-shore deposits, but simply disappear 
and permit the coal-beds to approach each other ; whereas, 
eastward, they interlock with sandstones and shales, before 
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disappearing, which in their turn thin out as do the lime- 
stones on the west side of the basin. This is evidence of 
clear, quiet waters on the west, while rivers or shore cur- 
rents carried in their freight of sand and mud from the east 
and northeast. 

After the formation of Coal X, which, as has been stated, 
may have been synchrouous with the Uniontown of Pennsyl- 
vania, the conditions were more nearly alike throughout the 
basin until the formation of the Waynesburg^ though at the 
east and west, alternations of limestone and sandstone during 
the greater portion of the interval give evidence of neighbor- 
ing shores. The limestone is still greatest in the central 
portions, but is easily traceable in strata or nodules as far 
west as Barnesville, north as Unionport, and east as Elk Lick 
creek, all on the line of final outcrop. 

On the west side of the basin, we find the Redstone, Se- 
wickly , VIII c and IX successively merged into the Pittsburg. 
On the east side we find the Redstone disappearing and the 
Sewickly brought nearer to the Pittsburg by so much as the 
Redstone was distatit from it, while the interval between 
the Sewickly and the Uniontown (X ?) is reduced at the 
most easterly exposure to barely one-third of what it is 
nearer the central portion, on the Monongahela. We have 
thus evidence of a series of gradual subsidences, separated 
by intervals of repose, during each of which a lid of coal 
was formed over all or a part of the basin. These subsi- 
dences could not have been paroxysmal, for we find that as 
the shore-line sank, the great Pittsburg marsh crept up the 
shore, continually from the beginning of the epoch until long 
after the formation of Coal IX, perhaps until the very close 
of the epoch. Thus it is that, although giving origin to so 
many subordinate seams, the great coal bed diminishes in 
thickness when followed west from the Ohio, or east from 
the immediate valley of the Monongahela. 

It is highly probable that the Pittsburg was begun on the 
east and advanced westward ly. We have ample evidence in 
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the sandstone and shale, which at the east separate it from 
its limestone, that a delta was there formiug and pushing out 
to the west, so that on the east the conditions requisite for 
the formation of coal would first exist. On the east side of 
the basin we find nine to ten feet in the lower division of the 
bed, while on the west side we find only five to six feet. 
I am led, then, to the following conclusions : 

1. The Great Bituminous Trough, west of the Alleghanies, 
does not owe its basin shape primarily to the Appalachian 
Eevolution. 

2. The coal measures of this basin were not united to 
those of Indiana and Illinois at any time posterior to the 
lower coal measure epoch, and probably were always distinct. 

3. The upper coal measui*es originally extended as far 
west as the Muskingum River, in Ohio. 

4. Throughout the upper coal measure epoch the general 
condition was one of subsidence interrupted by longer or 
shorter intervals of repose. During subsidence the Pitts- 
burg marsh crept up the shore, and aj each of the longer 
intervals of repose pushed out seaward upon the advancing 
land, thus giving rise to the successive coal-beds of the upper 
coal measures. 

5. The Pittsburg marsh had its origin at the east. 

XXI. — On the Lingual Dentition of Gceotis. 

Br THOS. BLAND Ain> W. G. BINNEY. 
Bead January 6, 1878. 

The genus Gceotis was described by Shuttle worth,* founded 
on a curious mollusk from Porto Rico. The lingual denti- 
tion was said to be nearly the same as in Vitrina and Zonites^ 
the teeth arranged in oblique rows, centrals obtusely tri- 

*" Lamina lingnalis fere ufc in Vitrina et Zonites constitnta videtur, papillae nempe 
numerosffi in seriebus utrinque obliqais ordinatae sunt: papilla central! obtnse tri' 
dentata; mediis vix a centnUi dirersis; latpralibus antem subulato-productis, arcuatis 
basi ? bif^Tcatis. An maxilla adsit hasret.'* " E formatione linimsB animal videtur 
Bine dabio camiTorum.'' SbutUeworth, Bern Mit. 1854, p. 84. 
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dentate, laterals scarcely diflfering from the centrals, mar- 
ginals lengthened, awl-shaped, arcuate, at base ? bifurcate. 
The presence of a jaw was not verified by Shuttleworth. 
The character of the dentition was considered such as to 
denote carnivorous habits of the animal. 

This is all the information as to the lingual dentition of 
Gceotis hitherto published. MOrch, indeed, places the genus 
(Jour, de Conch. 1865, 384) in his section Odontognatha^ 
which comprises the Terrestrial Pulmonata furnished with a 
ribbed jaw, not from any original investigations, but simply 
from its assumed identity with Parmacella^ a genus believed 
to have a ribbed jaw, judging from the obscure figure given 
by F^russac of the mouth of Parmacella palliolum (Hist. t. 
8 A, fig. 8). Shuttleworth's description rather indicates the 
form of dentition figured by us (Land and Fresh Water 
Shells, I), of many species of Vitrina^ Hyalina and Zonites. 
The bifurcated base of the marginal teeth may even be sup- 
posed to be such as we have figured (J. c, 17) in the centrals 
of Glandina truncata. 

We have long had in our possession the jaw and lingual 
membrane of a specimen of Oceotis from Porto Rico. The 
animal was received many years ago by one of us (Bland) 
from the late Mr. Robert Swift, the alcohol in which it was 
originally preserved evaporated, and 'the jaw and lingual 
membrane were, not very long since obtained, by macera- 
tion, in a somewhat imperfect condition. Comparing the 
latter with Shuttleworth's description, we find that at first 
we had misunderstood his words, which, indeed, are quite 
liable to mislead, especially in the infelicitous comparison 
with Vitrina and Zonites. We give, therefore, a more de- 
tailed description and figure, in order to prevent further 
errors. 

Jaw (plate xl, fig. 1) long, low, slightly arcuate, ends attenuated, ex- 
tremely thin and delicate, transparent : in one single piece, but divided by 
over forty* delicate ribs into as many plate-like compartments of the type 

* Fragments only of the jaw were saved; the largest one we have flgui>edi and fTom 
it estimate the whole number of ribs. 
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common in Bulimulus and CylvidreUa, bnt witboat the upper median tri- 
angular plate chari^cterlstic of the latter ; both margins scarcely serrated 
by the cods of the ribs. 

From our numei'ous observations on the jaws of Pidmo- 
nata (^ee Adu. Lye. N. H. of N. Y., X, 165), we consider 
this to be a form of ribbed jaw, the plute-like sections being 
actually divided by delicate longitudinal ribs. It is to be 
understood that the jaw is not in separate pieces, as in Or- 
thalicus and Liguus (see Ibid, p. 168). Our figure of the 
jaw of Helix turhiniformis^ Pfr. (Ibid, pi. ii, fig. 2), gives 
the same type of jaw, though differing in form. That of 
Succinea ? appendiculata (Ibid, X, pi. ix, fig. 2) is still 
nearer the jaw we are considering. 

The lingual membrane is entirely different from what we 
had supposed from our interpretation of Shuttleworth's de- 
scription. We recognize no resemblance to that of Zoniles 
and Vitiinay but rather (in arrangement and shape of t«eth 
and position of cusp) to that figured by us of Orthalicus 
zebra and undaixia (Amer. Jour, of Couch. 1870, pi. ix, 
figs. 2, 6, 10, 12,) and Liguus fat^i^iaius drawn by Leidy, 
(Terr. Moll. U. S. II, 270). From these, however, it dif- 
fers in the development of its cusp, which shares the trifid 
character, and nearly resembles that of Helix muscarum 
(Am. Jour. Conch. i..c. fig. 4). 

Lingual membrane long and broad, composed of nnraerons rows of 
teeth arranged en chevron. Centrals very long, narrow, obtuse above, 
incurved at sides, obtusely rounded and expanded at base near which Is a 
short, gouge-shaped, expanded cusp, whose lower edge is bluntly trlden- 
tate. Laterals same as centrals in shape, but a little larger, and nnsym- 
metrical Arom the disproportionate expansion of the outer denticle of the 
cusp. Marginals same as laterals, but more slender, with more developed 
and graceful teeth, of which the median is pointed, often bifid. There is 
much variety in the shape and denticulation of the cusps. The middle 
denticle is always the smallest. 

We find no distinct marginal teeth of the aculeate type 
noticed by Shuttleworth, but believe he was misled by see- 
ing these teeth in exact profile, when they have somewhat 
that form as shown in our figure 6. Seen from above, 
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however, the same teeth retain their subquadrate form, 
figure 7. Both jaw and lingual membrane, therefore, 
prove that the genus belongs to the HdicincB of our pro- 
posed arrangemeut of Pulmonata (see Ann. Lye. N. H. of 
N. Y., I, c. 165), or to the Hdicea of von Martens. (Die 
Heliceen, ed. 2.) 

By its jaw, Gmotis calls to our mind the genus Amphibu- 
lima (see pi. xi, fig. 8), as well as the shell known as aSW- 
cineaf appendiculata Pfr., whose generic position we have 
left in doubt (Ibid, X, pi. ix, fig. 2), and many species of 
Butimvlus. We have above shown the resemblance of its 
lingual dentition to that of Ch*thalicus and Liguua^ as well as 
of Helix muscarum. It also forcibly reniinds one of some 
of the features of the dentition of Triboniophorus. 

Our figure 5, plate xi, gives the central and adjacent lat- 
eral teeth ; fig. 6 an extreme marginal in profile, on a dif- 
ferent scale of enlargement: fig. 7 a marginal seen as in 
fig. 6 : fig. 1 the largest fragment saved of the jaw. 



XXII. — Note on a curious form of Lingual Dentition in 

Physa, 

By THOS. bland and W. G. BINNEY. 
Bead Jannary 6, 1873. 

We have received from Governor Eawson specimens in 
alcohol of a shell apparently belonging to the genus Physa^ 
collected at Point k Pitre by M. Schramm. On examining 
its jaw and lingual dentition, we find both diflferent from 
what is usual in that genus. The jaw is not at all chevron- 
shaped, *'but is simply slightly ai'cuate, long, low, ends atten- 
uated. The lingual membrane wants entirely the broad 
transverse rows of comb-lilce teeth, arranged en chevron 

* See figure of Jaw of Phy»a in Land and Fresh Water Shells of North America, II, 
p. 75, fig. 1*3. 
Jakuabt, 1873. 18 Anw. Lto. Nat. Hist., Vol. x. 
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which are characteristic of Physa.* Oq the other hand, the 
lingual membrane is long and narrow, with almost horizontal 
rows of teeth. The centrals are narrow, somewhat expanded 
at the base, at apex recurved into a slightly produced quin- 
quedentate cusp, the central denticle the largest. The later- 
als are quadrate, the whole apex recurved into a broad cusp 
produced almost to the base of the tooth, with one large, 
inner, stout, pointed denticle which bears on its inner side 
another small pointed denticle, and* two, small, irregular, 
sharp, side denticles. The marginals are but modifications 
of the laterals, wider than high, with one bluntly bifid inner, 
and several small, blunt, irregular side denticles. 

The centrals and laterals are like those of Limnoia^ rather 
than of Phyaa^ the marginals more like those of PlanorhiaX 
but much more quadrate. 

In our figure 2 of plate xi, we give one central and several 
lateral teeth, in fig. 3 one marginal : fig. 4 represents the 
jaw. 

A view of the shell is also given in fig. 9. 

We have not been able to determine this species of Physa^ 
represented by M. Schramm to be very rare. In some re- 
spects it appears to be allied to P. striata D'Orb. (Cuba I. 
192, Tab. xiii, figs. 14-16), received by that author from 
M. Ferdinand de Cand6, but whether from Martinique or 
Cuba was not positively known. 

EXPLANATION OP PLATE XI. 

Fig. 1. A portion of jaw of G(Zoti8 (p. 258.) 

2. Physa— r— ? (See p. 256.) One central tooth and two laterals 

Arom the lingual membrane. 
8. The same as 2. One marginal tooth. 
4. The same. The jaw. 

• See n>id, p. SI, flg. 188 : p. 82, fig. 141. P%y»a ampullacea, Gld. fVom Colorado Ter- 
ritory, lately collected by Dr. B. Palmer, has the same type of liuKual. Dall has detected 
a more simple form of tooth alternating with the comb-like laterals of Phy$a. See his 
exhanstlye review of lAmnaida etc., in Ann. of Lye. M. H. of N. Y., IX, 333, tot yala- 
able information on the dentition of the tresh water Pulroonates. 

fSee our flgnres in the Amer. Jour, of Conch., 1871, pi. zii. 

isee our figure in Ann. of Lye. N. H. of N. Y., IX, p. 292. 
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]^. 5. Lingual dentition of Omotis, One central tooth with adjacent 
laterals. 

6. Same as last, but more enlarged An extreme marginal tooth 

in profile. 

7. Same as 5. An extreme marginal tooth. 

8. Amphibulima patula (see p. 225.) The jaw folded as it appears 

on the microscope slide, the position taken ttom its extreme 
tenaitj. 

9. Fhysa sp. indet. Shell. Jaw and Lingoal dentition. Figs. 

2-4. 



XXIII, — Catalogue of the PyralidcB of California^ wiUi 
descriptions of new Califomian Ptercphoridce. 

. By a. S. PACKARD, Jb, 
Bead Janiuuy 6, 1873. 

This catalogue of the Pyralid moths of the Pacific states 
is published more to show how extremely limited is our 
present knowledge of this family, as regards the region west 
of the Kocky Mountains, than- to give a view of the group as 
developed in that part of the world. Neither Guen6e in his 
**Histoire Naturelle des Insects, Species g^n^ral des L(^pidop- 
t^res," Tome VIII, Deltoides et Pyralites (1854), nor Bois- 
duval* in his writings on the Lepidoptera of California, 
mention any species of this family, and it is believed that, 
with the exception of Botys fodinalis^ described by Mr, 
Lederer from California, the following descriptions are the 
first references to the California species of this interesting 
group. 

For my material I am chiefly indebted to Mr. Henry 
Edwards, of San Francisco, to whose energy in collecting, 
the science of entomology is under so many obligations. A 
few specimens have been received from Mr. Junius Holleman 
of Goose Lake, near Fort Bidwell, Siskiyou County, Cal. 

•L^pldopt^res de la CaUfornie (Aimales Soo. But. France^ Bkr, % 1802, Tome 10, 
p. 875<324 ; Bkt. 8, 1865, Tome 3). BaU. p. 81. 

See aiso Annals Soc. Ent. Belgiqae, Tome xll, 5, 1869. 
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Among those he sent are some extremely interesting Cram- 
bus-like forms, one with pectinated antennae, too imperfectly 
preserved for description, but sufficiently so to indicate some 
remarkable types of this group of the family. Several inter- 
esting forms have been received from Mr. James Behrings. 

An interesting fact in geographical distribution is the con- 
siderable extension given to the range of one of the probably 
cosmopolitan species of moths. I refer to the JSfomojphila 
noctuella (Schiff.). It has hitherto been reported by Guen^e 
from different parts of Europe, Algeria, Caffraria, Bengal, 
Pondicherry, Brazil, and Philadelphia. It has also been 
known by myself to occur in New England and New York, 
and now it has been received from Oregon, near the Cali- 
fornian state boundary line, from Siskiyou Co., California, 
near the Oregon line, and from the vicinity of San Francisco. 
Occurring so far inland as the settlements about Fort Bid- 
well, Siskiyou County, and also the newly settled portions 
of Oregon, it may be inferred that this species has not been 
introduced by man, and that.it is probably autochthonous 
where it has been observed, at least in America. A variable 
moth wherever it occurs, it varies in much the same manner 
in California as in Europe. Such cosmopolitan forms give 
rise to the suspicion that they are relics of a preceding geo- 
logic age, which is borne out by the fact that quite a gap 
separates it from its nearest allies. 

Another point of interest is to ascertain what European 
features occur in the few species yet known of this family. 
The assemblage, so far as our rather scanty knowledge of this 
group may be depended upon, is allied as closely to the fauna 
of eastern North America as to Europe, as seen in the 
species of Botys and Cataclysta. In the group of Ptero- 
phoridaB one species quite unlike any European one, so far as 
I am aware, has a very close ally in New England. 

In the measurements hundredths of an inch are used, and 
instead of indicating the alar expanse, the length of one fore 
wing is given to secure greater exactitude. 
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Pempelia fenestrella, n, sp.-— 2^ 4?. In this species the fore wings are 
long and rather narrower than in the European P. palumbella, and the 
large, broad palpi, though of much the same form, are porrected Instead 
of ascending; but in venation and the structure of the antennae It agrees 
with the European species, and Pempelia ovalis fVom New England, 
in which the wings are much shorter. Body and wings cinereous, 
or granite-gray, the abdomen and legs being paler, and concolorous with 
the legs and hind wings, which are of the usual glistening hue of the 
genus. Fore wings of the same ash hue as the thorax, speckled with 
black scales. Two black dots at the base of the wing below the median 
vein. Beyond on the submedlan vein is a longitudinal, blackish, incon- 
spicuous stripe edged on each side with dull ochreous. Above it Is a 
dark point on the median and subcostal veins, with whitish scales sur- 
rounding the middle dot, but there are no raised scales on the wing. 
Just beyond the middle of the wing are two, prominent, squarish, black 
spots^ one on the median the other on the subcostal vein. A distinct, 
white, submarginal line, parallel with the outer edge and bordered in- 
ternally with black scales, especially marked on the costa. The space 
between this line and the outer edge is filled in with deep, ochreous, lon- 
gitudinal bars, alternating with black streaks, of which the costal one is 
the widest and shortest. These bars do not quite reach the distinct, 
black line at the edge. Fringe ash, twice lineated with whitish. Beneath 
a pale, whitish, straight, submarginal line, edged within towards the costa 
with dark ash. 

Length of body <?, '46, ?, -46 of an inch; fore wing <?, -43, ?, -44 of 
an inch. California (Edwards). 

Easily recognized by the very distinct, yellow and black bars ; the prom- 
inent, twin, squarish spots, and the distinct, white, once sinuate, whitish, 
submarginal line. 

Pempelta UonineUa^ n. sp.— 2 J 1 ? . Antennse and palpi as in P. fenes- 
trellaj but the fore wings are more produced towards the apex, the outer 
edge being more oblique. Body and base of fore wings tawny, the thorax 
being clay-yellow ; palpi clear ash. Basal third of fore wings tawny yel- 
low, somewhat orange colored externally, outer edge of this colored 
portion directed regularly, obliquely outwards txom the costa to the 
Inner edge, with three, black, venular dots along this oblique border. In 
the ash space beyond Is a distinct, dark, dlscal dot, and the veins are 
black. A broad, marginal, tawny yellow band, the sides even and par- 
allel; the costa, however, Is cinereous to the apex. A marginal black 
line, and a fine dark line in the cinereous fringe near the base. Hind 
wings of the usual hue. Abdomen luteous. Beneath fore wings smoky, 
dusky towards the costa ; a pale, costal streak, not forming a submar- 
ginal, pale line as in P. fenestrella. Legs dark ashen, whitish at ends of 
joints. 

Length of body J, -50, ?, '45 of an Inch; of fore v?\Dg J, -40, $, -46 
of an inch. California (Edwards). 
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Differs from P. fenestrella In the more acote primaries, the tawny base 
of the wings and the conspicuous, marginal, broad, tawny band, and the 
want of the twin squarish spots in the middle of the wing. ' 

Nomophila noctuella (Schlff.) (Stenopteryx hybHdalis Htibn.) After com- 
paring four specimens ft*om Oregon (collected by Mr. J. Holleman) and 
ten from California (coll. Edwards) with one ftom New York (Angus) 
and three ft'oro New England, and four from Europe, I can find no valid 
differences. The largest suite, from California, vary It^ the same manner 
as in the European specimens. One form is dark with the markings very 
distinct, the other is paler, with the dlscal dot and reniform spot partially 
obsolete, and the lines Indistinct, while the whole moth is somewhat 
tawny. The variation In size Is much as In the European specimens. 
One specimen was collected by Mr. J. Holleman In Siskiyou Co., Cal. 

Scopula occidentalism n. sp.— 2J 2?. In this species the outer edge of 
the fore wings is much more oblique, and the costa much more rounded 
at the apex than In the European S. inquinatalis, otherwise structurally 
It Is closely allied. Stone gray ; head and palpi gray ; orbits white ; head 
and palpi white beneath. Fore wings uniform stone gray, crossed by 
two, distinct, wavy, dark lines ; inner line shaded with whitish internally, 
with a large angle projecting outwards just below the median vein, and 
another Inwards on the submedlan. Dlscal and reniform spots very dis- 
tinct, black. Outer line finely scalloped, curved outwards flrom the costa 
to the fourth median venule, where the line forms a sinus, and angulated 
outwards on the submedlan vein ; the line broadly shaded externally with 
whitish. A marginal row of black dots. Fringe concolorous with the 
wing. Hind wings dusky, ftlnge pale; an obscure, short, dusky line 
beyond the middle. Beneath, much paler than above, dot and reniform 
line distinct, outer line faintly reproduced, as also the marginal dots. A 
short, faint line on hind wings. Abdomen dark above. Legs whitish. 

Length of body $, -44, ?, '40 of an Inch; of fore wing <f , '44, ?, '42 
of an Inch. California (Edwards and Behrens). 

The lines and spots are very distinct on the fore wings, and in some 
specimens the space between the two lines Is slightly darker than the 
rest of the wing. 

Botys Californicalis, n. sp.— 1 $, This species belongs to the Rhodaria 
group, having broad, triangular, acute palpi, and being of small size, with 
the hind tlbise rather swollen. Body and wings light brick red, with a 
deep, ochreous tinge. Orbits white, becoming red towards the fh>nt, 
palpi grayish-red, white along the under edge; head beneath white. 
Fore wings ochreous red, a basal, fine, regularly curved, waved dark 
line ; an outer, similar line, straight on the costa and inner edge, curved 
outwards and wavy between the subcostal vein and fourth median venule, 
there being four distinct scallops In this curved portion. Edge of wing 
broadly margined with dull, leaden, reddish-brown ; fHnge reddish-brown 
on basal half, much paler beyond. Hind wings marked much as prima- 
ries, being reddish, and bordered widely with dull, leaden, reddish- 
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brown ; base of wing powdered with dark scales, and the outer, corved, 
dark line present, dillUsely shaded within. Beneath, paler than above, 
a larget dark, discal patch ; costal and outer margin of wing dull, leaden 
brown ; hind wings with a conspicuous, single, definite line, not shaded 
within, outer edge bordered widely with dusky brown. Fringe as in pri- 
maries. Abdomen reddish, with whitish, conspicuous lines covering 
hinder edge. 

Length of body ? ; of fore wing, '28 of an inch. California (Edwards). 

Botys unifascialiSj n. spy— 2<J. Of an uniform, stone-gray color, with a 
dark olive greenish hue. Head and thorax rather darker than the fore 
wings. The only mark on the fore wings is a submarglnal, broad, sinuous 
dlflhse, pale band, which is curved outwards on the upper half and in- 
wards on the lower. Fringe concolorous with the wings. Hind wings 
paler than primaries, with a slightly marked, median, broad, dlffUsc band ; 
near edge of wing whitish ; extreme edge gray. Fringe white. Beneath 
fore wings dusky with no markings, but paler on the Inner, outer and 
costal edges. Hind wings cream white. Fore legs slightly grayish; 
hind legs white. 

Length of body, -65 of an Inch ; of fore wing, -66 of an Inch. Cali- 
fornia (Edwards). 

This species very closely resembles an eastern species,* tout differs in 
the pale band on the hind wings, while both pairs are rather more acute 
on the apex. 

Botys profundalia, n. sp.— 2<J 8 ? . This Is a small form, with the apex 
of fore wings subacute, rectangular, the outer edge being less oblique 
than in any other of the species described, while the palpi are rather 
longer and larger. Orbits white on vertex and on each side of the an- 
tennae. Deep ochreous-brown, body white beneath; palpi light brown, 
white on the under side. Fore wings deep ochrcous-brown ; the inner 
line angulated outwards broadly on the median vein and Inwards on the 
submedlan. A large, round, discal dot and dumb-bell-shaped, renlform 
spot, these spots more conspicuous than usual. The outer line Is dark 



*Boty$ suboUvaltij n. sp. This species belongs to a distinct group, as far as I can 
jadge by the HgurWy apparently including the European Botys alpinalis and its variety 
abUUalis figured by Uerrich SchaefTer in his "Systematlsche Bearbeitung der Sohmet- 
terlinge von Europa," etc. The fore wings are rather broad, subtriangular, costa 
straight, rounded towards the apex; outer edge not very oblique; hind wings broader 
than usual. It is of a peculiar stone gray, with a slight olive-green tinge. There are 
no markings on the fore wings, except a fliint pale sinuate broad shade crossing the 
outer third of the wing; it is directed outwards on the oosta. curved outwards in the 
middle of the wing, and is straight below the 4th median venule. Fringe slightly 
darker than the wing. Hind wings dark smoky; Mnge whitish, smoky at base. Be- 
neath clear smoky ash on the fbre wings, white on the hind wings, with a single broad 
diffuse, much carved, dark band in the middle, and slightly dusted with cinereous scales 
near the outer edge. length of body -40 of an inch; of fore wing *50 of an inch. 
Brunswick, Maine, in grass uplands; Orono, Maine, July (Packard). It cannot be 
confounded with any other species of Botys I have yet seen. 
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flllform, oblique, with Its general course parallel with the outer edge, but 
inwards making an elbow just below the costa, while just below the 
median vein, the line is deeply curved in, making a very deep sinife, with 
parallel sides, the bottom of the sinus being parallel with the inner edge 
of the reniform spot. A marginal row of conspicuous, black dots. Fringe 
ash color, with a dusky line at the base. Hind wings pale, the discal dot 
small, inconspicuous; the outer line with a small, deep sinus behind the 
middle of the wing, the line much curved in ftront of this sinus. A row 
of black dots along the edge. Beneath pale, With the lines and spots 
very distinctly reproduced, the fore wings not dusky as usual in some 
specimens. Legs whitish. 

Length of body $, '42, ?, -lO-'iS of an Inch; of fore wing $, -42, ?, 
•40--46 of an inch. California (Edwards). 

This apparently common species may at once be known by the unus- 
ually deep sinus of the outer line. All the lines and spots are very dis- 
tinct, especially on the hind wings. One female, the best preserved of 
the lot, is bright florid ochreous, while the best preserved male Is of a 
pale mouse color, and the fore wings arc dusky beneath. 

Botys mtistelinaliSj n. sp.— 2 ? . Body rather stout, with the fore wings 
rather narrow, much produced towards the apex, the outer edge being a 
little more oblique than usual. Body and wings of a uniform, pale, cloudy, 
sable-brown. Orbits just In ft-ont of tlie antennae and upper side of the 
palpi whitish. Fore wings with an oblique, dusky line, extending Arom 
the costa outwards to the inner edge, being curved outwards a little in 
the median space, and inwards slightly on the submedian space. An 
obscure, dusky, large, round, discal spot and large reniform spot. Outer 
dusky line finely scalloped, curved around gradually ftom the costa to the 
fourth median venule, where It is bent at right angles inwards, and the 
lower, wider, dusky portion begins half way between the end of the 
upper, scalloped division, and the origin of the fourth median venule; 
this portion is twice waved. Outer edge of wing a little darker than the 
middle and the costa is also darker. Hind wings slightly paler than pri- 
maries. A faint, discal dot, and an outer dusky shade, dislocated, or 
rather with a deep sinus below the middle of the wing. A marginal, flne, 
dark line. Fringe concolorous with the wing. Abdominal segments 
edged with whitish. Beneath, somewhat paler with the discal and reni- 
form spots ftiintly reproduced ; the outer line appears as a finely, deeply 
scalloped line, the scallops filled in with a much paler tint; the border of 
the wing Is finely dusted with fine, grayish scales; ft'lnge with a slightly 
marked, flne, median, pale line. Hind wings with an acutely zigzag, 
outer line, and a short, dusky, diffVise line in the middle of the wing, not * 
reaching the costa or hind edge. Body beneath and legs paler, almost 
whitish. 

Length of body, -60 of an inch : of fore wing, '60 of an inch. Cali- 
fornia (Edwards). 

The distinguishing marks of this dull colored species is the rectangu- 
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larly bent, ooter, dasky, scalloped line, forming a large, reentering angle 
just under the reniform spot; the apex of the fore wings is also rather 
more produced than usual. 

Botys fodinalis Lederer— 2 J 1 9- This is a species of the typical form 
of the genus, with the fore wings moderately broad, the apex subacute, the 
outer edge not very oblique. Head, thorax and fore wings pale sable- 
brown. Palpi entirely sable-brown ; orbits in front of antennse white. 
Fore wings with a faint, dark, basal line, incurved on the subcostal space, 
bent outwards just behind the median vein, then following a straight 
course and ending on the inner third of the inner edge. A small, dark, 
discal dot, and small, rounded, reniform spot at a considerable distance 
from it. The outer, dark line is bent at right angles inwards, the portion 
below the fourth median vein is parallel with the inner line ; the portion 
above is parallel to the outer edge of the wing, slightly sinuate in its 
course and augulated inwards on the costa. Hind wings pale, faded 
whitish, with a faint, ochreous tinge in the middle. A dark, conspicuous, 
discal dot; a single line curved in a semicircle in the middle of the wing; 
edge of wing shaded broadly with blackish, fading out towards the inner 
edge, with a narrow, pale, interrupted line beneath the fringe and dark 
shade. Fringe concolorous with the wings. Abdomen, legs and body 
beneath pale whitish, ochreous. Beneath fore wings dusky, hind wings 
whitish, with the dots, outer lines and marginal shade reproduced. Fringe 
a little paler than the wings, that on fore wings darker than on hind 
wings. Agrees with Lederer's figure, Wiener Ent. Monats. vii. PI. 8, fig. 9. 

Lcngtli of body ^, '66 of an inch, ? (abdomen broken oflf); of fore 
wing J. -55, 9, -43 of an inch. California (Edwards). 

This (Jiill colored species diflfers flrom the others in the obscureness of 
its markings, and in the pale hind wings with the broad, dark border. 
One of the two males is nearly twice the size of the single female, but a 
large suite of specimens may show that the equality of the sexes Is as 
usual. The male wants the outer, much curved line, present on the hind 
wings of the other sex. There is a very faint, reddish tinge on the fore 
wings of one of the males. 

Botys semiruhraliSj n. sp. — 1^. A species of the normal form, with 
palpi of the usual form and length. The apex of the fore wings is rather 
blunt, but the hind wings are of the usual form. Body and basal half 
of fore wings dull, dark, sable-brown, including the palpi and legs. Fore 
wings dull sable-brown. Immaculate to beyond the middle, except a small, 
round, brown, discal dot. Outer portion of the wing dull, brick red, 
with a little paler, dlffVise, slight, submarglnal shade. Fringe dull, 
reddish-brown. Hind wings dull, sable-brown, with a vinous tinge; 
fringe pale reddish wine color. Beneath, fore wings dusky In the middle 
portion, becoming reddish-brown on the costa, and pale, faded reddish 
on the outer edge of the wing. Hind wings pale, faded brick red on 
costal region; fringe of the same color, th^ \nner region of the wing 
paler. 
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Length of body, '46 of an Inch ; of fore wing, '60 of an inch. Cali- 
fornia (Edwards). 

Tills species may readily be distinguished by the blnnt apex and the 
dull brick red outer half of the fore wings, contrasting with the dull 
umber or sable-brown ground color. 

Botys perrubralisj n. sp.— 2^ 1 ?. A species of the usual form. Body 
and fore wings deep oohreous-yellow, with bright red scales. Palpi 
reddish-brown externally; tongue white; head reddish-brown above, 
beneath white ; patagia red. Fore wings bright ochreous-yellow washed 
with red at the base ; base of costa reddish ; a little beyond a twice zig- 
zag, red line, bent inwards on the median vein, and outwards on the sub- 
median. A distinct, red, discal spot, a few scattered red scales run 
across the wing below, with a fine, red line parallel with the outer edge 
and running from the inner edge to the red portion and ending on the 
median vein. Outer third of the wing bright red, enclosing a large, 
roundish, yellow spot on the outer fourth of the costa. A faint, yel- 
lowish shade towards the apex, ending in a series of faint, marginal 
spots ; the inside of the red portion is inclined to be dusky. Fringe ver- 
milion red. Abdomen and hind wings glistening whitish, the latter with 
a small, black, discal dot ; a broad, submarginal shade, not reaching the 
costal region, while the fringe Is reddish, often faded white. Legs 
whitish. Beneath, both wings whitish, edge of wings dusky, instead 
of red (sometimes reddish); costa dark brown; fringe pale vermilion. 
Hind wings as above. Body silvery cream- white beneath. 

Length of body $, -46, 9, -50 of an inch; of fore wing J, -48, ?, '54 
of an inch. California (Edwards and Behrens). 

The bright red markings and outer edge will readily characterize this 
species. 

Eromene Califomicalis, n. sp.— 3 J . This beautiful species is closely 
allied structurally to E, bella of southern Europe, but the wings are a 
little longer and narrower, and the palpi are rather longer. Body and 
wings dull cream color ; head and thorax with a pale ashen hue. Fore 
wings dusted with scattered brown scales; basal half of the wing im- 
maculate, just beyond the midille a slightly curved, narrow, silvery line 
crosses the wing and is bordered widely on each side with yellow ochre- 
ous. Beyond Is a clear space, but very finely dusted with fine, brown 
scales. The usual submarginal, once broadly angulated, white line edged 
with deep oohreous; a short, oblique, white lino parallel to the costal 
portion of the longer line, which cuts off the apex. The marginal, ob- 
long, black, conspicuous dots, ending in bright, shining, metallic spots 
are arranged as in E. hella^ just reaching the angle of the white line. 
Fringe pale, with two, fine, dark lines. Hind wings whitish, immaculate. 
Beneath, a little dusky on the fore wings, with eight or nine black dots 
on ouier edge. Hind wings whitish. 

Length of body, '41 of an inch ; of fore wings, *41 of an inch. Cali- 
fornia (Edwards). 
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A beaotlM moth readily recognized by the nine black spots on the 
lower part of the outer edge of the fore wings ending in bright, metallic 
points. 

Calaclysta metalliferalis, n. sp.— 1 J 3 $ . Wings rather broad ; hind wings 
deeply notched. Pale brown with an ochreons tinge ; thorax ochreoos. 
Fore wings ochreons brown, an obliquely straight white basal line ; a par- 
allel similar line beyond, bent on the costa, enclosing a broad pale brown- 
ish band ; a broad white band, diiltase externally, crosses the wing, and id 
limited externally by a filiform brown minutely zigzag line, which is much 
curved above the fourth median venule, and just below sends an acute 
angle inwards. (This line is more distinct in rubbed specimens). A mar- 
ginal white line very (Uflhse on the inner side ; beyond it towards the costal, 
a narrow ochreons brown line. Still beyond are two or three very fine dis- 
located hair lines at the base of Aringe, which Is pale brown, consisting 
of brownish and whitish scales. Hind wings whitish at base, a few dark 
long spatulate scales along the hinder portion of the wing. A dark spot 
within the middle of the Inner margin of the wing. An outer curved 
waved brown line, edge of wing brown, f he white band below the notch 
enclosing five conspicuous black dots, with five black square spots beyond 
alternating with bright shining metallic points. Abdomen pale brown, a 
few ochreons scales at base; segments whitish on hinder edge. Legs 
whitish silvery. Wings beneath dull ash brown, a whitish discal streak, 
the outer line common to both wings, dusky and obscure ; the marginal 
white line distinct towards the costa, but the other lines not reproduced. 
Black and metallic points as above. 

Length of body, ^, '84 of an inch ; $ , *26 of an inch ; of fore wing, J, 
•33 ; ?, -33 of an inch. California (Edwards). 

This species has the conspicuous, black and steel blue metallic spots 
on the hind wings, as in our eastern, and in the Brazilian species, de- 
scribed by Guen6e. It does not follow the analogy of the European 
(7. lemnalis, in which, as Guen^e observes, the black and metallic points 
are represented by simple white points. 

Pyralia farinalis Linn. Two specimens flpom California, collected by 
Mr. Edwards, do not differ from New England examples. 

Fam. Pteropliorlclfe. 

Pterophorus pergradlidactylua, n. sp.— 1 J . A very slender species, 
with a long body, very long legs, and the wings unusually long and nar- 
row. Body and wings ash brown. Head whitish on vertex, reddish brown 
in ft-ont; palpi reddish brown with some white scales. Antennee whitish 
ringed with brown. Thorax brownish above, becoming whitish on the 
sides and extending along the abdomen ; a small dark irregular dot on the 
fh)nt end of each abdominal ring ; brown on the sides with scattered dark 
scales ; beneath whitish with numerous dark scales, with a pair of large 
daik spots usually meeting beneath. Fore wings very narrow, split widely 
apart the usual depth; the costal branch narrow and curved; the hinder 
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branch nearly twice as broad as the costal, the extremity falcate and very 
acute. The wing Is reddish ash brown, paler on the costa where are 
numerous white scales, with a few blackish ones. A black dash at the 
fork, a few black scales at the tip of both branches, the posterior edge 
of the hinder branch whitish. Fringe mouse colored. Hind wings with 
three long narrow not spatulate branches, the two anterior uniting on the 
basal third of the wing by a distinct web. Entire wing and fringe mouse 
colored. Legs white ringed with brown. 

Length of body '45 of an inch ; fore wing -65 of an inch. California, 
(Edwards). 

This interesting form is allied to the European P. pterodactylus, but the 
wings are still narrower and the legs longer, but it is still more closely 
allied to and represents our eastern Ft. cinereidactylus of Fitch, a specimen 
of which Is in the museum of the Peabody Academy of Science, collected 
by Mr. F. W. Putnam, at Salem, Mass., Sept. 26th. In the latter species the 
hinder division of the fore wing is more triangular, less acutely pointed 
than in the Californlan species, and the markings on this division differ a 
little. 

Pterophorus sulphur eodactylusy n. 8p.--5<J 3?. Fore wings divided on 
outer third, the two divisions rather wide, the costal one reaching con- 
siderably beyond the hinder, and ending in a very acute point; the hinder 
division broad halberd-shaped. Body and wings sulphur yellow, legs a 
little paler, tarsi whitish. Fore wings unspotted, clear sulphur yellow, 
except a slight brown costal streak on the outer fourth of the wing. A 
minute brown dot at the bottom of the fork. Hind wings pale mouse 
color, under side of fore wings deep mouse color, costa yellow, with some 
brown scales, especially towards the base. Fringe pale yellow. Two 
anterior divisions of hind wings mouse colored beneath, 3d yellow be- 
neath, with fk'lnge yellowish at base, beyond pale mouse colored. Palpi 
whitish yellow, streaked with ochreous scales ; legs streaked with brown 
scales. 

Length of body -42 of an inch ; fore wings '60 of an inch. Goose Lake, 
Siskiyou Co., California, July 26, 27. (J. Holleman). 

This handsome bright sulphur yellow species is allied to the European 
Pt. osteodactylus, I know of no American species related to It. 

Pterophorus cervinidactylusy n. sp. — 1 (J. Head with an unusually long 
and large tuft of scales projecting slightly beyond the second joint of the 
palpi. Wings shorter than usual, and broad in proportion ; the split In 
the primaries quite short, the costal division very broad, the apex trian- 
gular; the apex of hinder division triangular, the outer edge very oblique, 
the hindermost division of the hind wings shorter and narrower than 
usual. Body and wings fawn color ; vertex of head whitish fawn ; frontal 
tuft rather darker. Antennae anuulated with whitish fawn and brown. 
Falpl brownish. Fore wings fawn brown ; paler, subochreous along the 
inner edge, with a concolorous patch on the costa a little within the apex ; 
a black dot just above and near the end of the split. Fringe concolorous 
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with the wing. Hind wings with the first division spoon-shaped at the 
end : third very short and blnnt at end ; entire wings fawn color, with no 
dark brown scales in the ft'lnge on third division. Legs whitish-brown, 
hind pair as far as middle of tibise, beyond brown, spurs paler. Beneath 
nniformly brown, thickly dusted with paler scales ; with a large pale cloud 
on the costal division of primaries. 

Length of body -48; of fore wing -43 of an inch. California (Edwards). 
This species may at once be known by its hind short wings, its uniform 
ikwn color, and by the faded ochreous cloud near the apex of costal divis- 
ion of fore wings. It is remotely allied to Pt. pterodactylits of Europe, but 
differs decidedly in the costal divisions of the fore wings, being much 
more acutely produced. Besides these I have received, through Mr. Ed- 
wards, two other species of this genus firom California, but too imper- 
fectly preserved for description. 



XXrV. — Notes on some Pyralidce from New England^ with 
Remarks on the Labrador Species of this Family. 

By a. S. PACKAKD, Jr. 
Read Jannary 6, 1873. 

Among the specimens of this group, in the Musenm of 
the Peabody Academy of Science, are several species which 
occur frequently in New England, and are so well marked 
that I have ventured to describe them, without waiting for 
more material from other localities. 

I am unable, so far in my studies on this group, to find 
any valid characters separating the "Phycidte" from the 
family Pyralid®, whether we regard the larval or imaginal 
characters. They seem to me to be intimately related on 
one hand to the lower Pyralids, such as Botys and Scopula, 
and on the other to the Crambi. Certainly the ''Phycidoe" 
should not rank as a family, but take their place as a sub- 
ordinate group. 

Acrobasis rubrifasciellay n. sp.— 8<J 7?. Antennse of <f with the usual 
tuft on basal Joint ; the palpi slender, pointed, ascending vertically. Body 
and fore wings slate-ash, glistening ; thorax tinged with reddish-brown, 
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and with the head girlDg off faint metallic colors ; palpi blackish on the 
outside. Fore wings rather broad ; jast within the basal third a straight 
line of raised scales, extending ft*om the inner edge and stopping short 
of the subcostal vein, conspicuously black externally, concolorous with 
the wing within ; the black line bordered externally with bright vermilion 
(sometimes wanting), which usually reaches the costal edge. Base of 
wing slightly paler than middle of the wing. A light, triangular, paler 
shade in the costal region of the middle of the wing, enclosing two 
small, conspicuous, twin black dots. A submarginal faint, pale, narrow 
line curving outward in the middle and with four or five acute scallops. 
Fringe concolorous with the rest of the wing. Hind wings pale, glis- 
tening, cinereous. Beneath, fore wings quite dusky, with no markings ; 
hind wings much paler, growing darker towards the costa. Legs dark 
ash, paler at the ends of the joints, especially the hind tibis, which have 
a whitish band around them ; hind legs whitish within. 

Length of body ^, -40, ?, -40 of an inch; of fore wing $, •88--40, 
$ ,'40 of an inch. Orono, Maine. (Packard.) 

This species is at once recognized by the broad bright-red transverse 
stripe just within the middle of the wing. This stripe varies ranch, being 
sometimes not present, at others not reaching the costal edge. In one 
additional specimen Arom Maine, the fore wing has scattered reddish 
scales at base and beyond the middle, while the dark transverse stripe is 
wanting, and the red portion forms a broad transverse bright-red band. 
The larva lives in June and early in July between the leaves of the alder, 
where it makes a horn shaped case of black cylindrical pellets of excre- 
ment, arranged regularly in circles, the additions being made around the 
mouth of the case. The case is^about an inch and a half long ; its mouth 
a quarter of an inch in diameter. Witliin it is densely lined with white 
silk. The pupa is of the usual color, mahogany brown, the end of the 
abdomen rounded, with six hairs projecting from a transverse supraanal 
projecting ridge. On each abdominal segment is a dorsal dusky trans- 
verse stripe, widest on the basal ^egment. The larva was not described 
in my notes. The pupa state lasts about two weeks, the moth which I 
reared appearing July 24th, the larva having been found July 6th. 

The Museum of the Peabody Academy of Science also contains ten 
specimens of this moth reared by Mr. J. H. Emerton. The larvce were 
fbund feeding on the Sweet Fern {Comptonia asplenifolia Ait.), July 7, 
1866, at Hamilton, Mass., the moth appearing July 20th. The case is 
quite different in form from that previously described, being regularly 
oval cylindrical; -55 inch long and '35 inch in diameter. It is con- 
structed in the same manner as those found on the alder. This striking 
difference in the form of the case may possibly be due to the difference in 
the form of the leaves of the food plant, the large broad leaves of the 
alder inducing the larva to build a horn-like, much elongated case ; while 
the narrow smaller leaves of the Sweet Fern may have led to the forma- 
tion of a short, oval case. These differences are such as we would ordln- 
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arily regard as specific, bnt neither do the pupae or adults reared from the 
two plants differ appreciably. 

MyeloiB albiplagiatella, n. sp. — 2<J. Body long and slender, palpi large 
and quite long, wings long, with the outer edge of primaries unusually 
oblique. Dull cream or whitish buff, head and palpi whitish buff. Fore 
wings pale buff color with a single long broad white stripe extending 
from the base of costa to the apex, the extreme outer i of costa being 
buff; lower edge of the white band slightly dusky, and the wing along 
the middle is deeper buff than along the inner margin. Fringe a little 
paler than the wing. Hind wings whitish. Abdomen white. Beneath 
botli wings are uniformly pale whitish buff. Body and legs of an Intenser 
white. 

Length of body, -67 of an inch; of fore wing 'SB of an Inch. New 
Hampshire, May and June (C. A. Walker). 

This is quite different from Myelois grossularice Pack, (described in the 
•* Guide to the Study of Insects,** page 381, under the name Pempelia gros' 
aularicB), and which, as suggested by Prof. P. C. Zeller, may prove on 
comparison to be identical with the European Myelois convolutella, Htibn. 
(See Entom. Zeitung Stettin 1871, p. 177) which preys on the gooseberry. 
The present species differs much from M, grossularice in having a longer 
body and wings, and much larger palpi ; and in the style of markings. It 
may be at once known by the single long broad white line along the costal 
edge of the fore wings. 

Pempelia ovalis, n. sp. I $, Palpi large and broad; antennsB tufted at 
base as usual ; fore wings oblong, not very long, outer edge less oblique 
than usual. Body and fore wings ash, being covered with whitish and 
brown scales. Fore wings with a short curved dark line at base on the 
median vein. On inner third of wing a very broad brown band, directed 
obliquely outward fh>m the costa to the inner edge, and enclosing a large 
distinct, regularly oval (longitudinal), ochreous spot between the median 
and submedian veins. Two obscure black discal points situated as usual ; 
the outer one is enclosed in a dusky shade crossing the wing obliquely and 
limited beyond by the usual submarginal white zigzag line ; this line is 
curved inward below the costa ; from the middle of the wing to the inner 
margin it is exactly parallel to the outer edge, terminating in an angle di- 
rected outwards. Between this line and the edge is a series of dusky 
bars, the interspaces cinereous. A marginal black line. Fringe cinereous. 
Hind wings pale smoky. Beneath fore wings dusky. A whitish costal 
spot near the apex, but po line. Hind wings slightly paler. Abdomen 
concolorous with the hind wings. Legs dull ash ringed with whitish. 

Length of body -40 of an inch ; of fore wing -40 of an inch. Maine, 
(Packard). 

Easily known by the oval ochreous spot on the inner third of the fore 
wings. 

Nephopteryx latifasciatella, n. sp. — 1 $ . q^ tb© usnal cinereous color^ 
Fore wings rather oblong, the outer edge V>ft% a \e8» obWqvie than in N, Ed- 
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mandsii Pack, and other allied species ; base of wing pale whitish ash, 
beyond a broad dark shade crosses the wing, limited externally by a white 
distinct zigzag line which is directed obliqnely outward towards the inner 
edge; the line has an acate narrow point running Inwards on the median 
vein, and a broader angle directed inwards on the submedian vein, the 
line directed outwards at its termination on the inner edge. A costal 
dark shade on the outer edge of this line. In the middle of, and extending 
across, the shade is a long ochreous spot. The two discal black dots are 
more obscure than usual. The submarginal white line is very distinct, 
consisting of three scallops, the middle one forming a grand curve ex- 
tending f^om the subcostal vein around to the submedian, the curve is 
well rounded not angulated as In iV. Edmandsii. This line has a dark 
shade on both sides, distinctly on the costa. A marginal row of distinct 
black dots. Fringe concolorous with the rest of the wing. Hind wings 
of the usual shade. Fore wings dusky beneath, with a costal submarginal 
pale line. Legs cinereous, hind tibiae with a dark ring, tarsi ringed with 
whitish. 

Length of body *85 of an inch ; of fore wing '88 of an inch. Maine, 
(Packard). 

This species may be known by the broad dusky shade on the inner third 
of the fore wings, enclosing an ochreous patch. It is of about the same 
size as N. Edmandsii, 

Nephopteryx roseatella, n. sp. — 2 $ . With the same cut of the wings and 
almost exactly repeating the coloration of the European Pempelia semiru- 
bella, it has all the structural characters of Nephopteryx. The palpi are 
larger and less ascending than usual ; antennae without the tuft of scales 
with short broad Joints, well ciliated beneath. Front with longer scales, 
than usual. Head and palpi reddish. Costa of fore wings conspicuously 
white, the band not reaching the apex, the rest of the wing dull roseate ; 
inner edge whitish, the band not reaching the inner angle. Hind wings 
whitish. Beneath fore wings a little dusky; hind wings same as above. 
Two hind pairs of legs reddish externally. 

Length of fore wing -87 of an Inch'. Dorchester, Mass. (F. Q. San- 
bom). 

In one specimen the roseate color on the wings has apparently f^ed 
out into a pale drab, but the head Is red. Though the antennas are with- 
out the usual tuft of scales, and the palpi are longer than usual, I should 
Judge that it was a Nephopteryx. 

REMARKS ON CERTAIN LABRADOR PYRALID-ffX. 

In his Beitrage ziir Schnietterlings Fauna von Labrador 
(Entomologischer Zeituug, Stettin, 1870, p. 371), Herr H. 
B. MQschler makes some interesting remarks on the moths 
described by American writers from Labrador. As soon as I 
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can obtain specimens from Europe with which to compare 
the species I have described as new, I shall give the results of 
the comparison and refer to Herr Moschler's valuable re- 
marks. 

Botys inquinitalis ZeUer. Having received two specimens of this 
species flrom Lapland, through the kindness of Dr. Staudinger, and 
observed how much the two specimens differ ftrom each other, I am dis- 
posed, with Dr. Staudinger (Catalog., etc.) and Herr Moschler, to refer 
my Scopula glacialis (I, c. 62) to the above species. 

My specimens differ from the two others, in being paler in the middle of 
the fore wings, with the outer line consequently much more distinct. On 
the under side the same line is repeated with more distinctness, while the 
five black costal spots are smaller and consequently farther apart than in 
tha Lapland examples. Otherwise the species agree with those from 
Lapland. 

Pempelia fusca (Ha worth). Moschler regards my Eudoreaf frigidella 
(Proc. Bost. Soc. Nat. Hist., 1866, p. 58) as identical with E. centuriella 
S. V. I fear Herr Moschler has been misled by my doubtftil reference of 
this species to Eudorea. Having since received four specimens from 
Lapland and Iceland, of Pempelia ftisca (Haworth), I find that my speci- 
mens belong undoubtedly to that species. I have also specimens from 
Orono, Augusta and Brunswick, Maine, captured in July and August. 
These differ in no respect from the Labrador and European examples. 

Scoparia alhisinuatella {Eudorea? albisimiatella Pack. I. c). As regards 
the identity of this form with 5. centuriellay I should hesitate to decide 
until I have specimens Arom Europe with which to compare my example. 



XXV. — Note on the Coals of the Kanawha Valley ^ West 

Virginia, 

By JNO. J. STEVENSON, PH. D. 
. Read February 17, 1873. 

Along the Great Kanawha river the Upper Coal Group 
is observable up to about twelve miles below Charleston. 
It contains two coal beds of workable thickness. The lower 
one is the Pittsburg (VIII of Ohio section) and is usually 
known as the "Kaymond seam." \\ \% much reduced in 
thickness where it crosses PocataVi^Q Cr©^^ ^^^ is very 

Masch, 1878. 19 ^^C.^iTi H18T., Vol. x. 
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inferior in quality to the same bed in its northern extension. 
The limestone overlying this coal in Northern Ohio and 
Pennsylvania, as well as in the northern part of West Vir- 
ginia, is here greatly degraded, being represented by only a 
calcareous shale containing a few nodules of limestone. 
The upper bed of coal is occasionally of workable thickness, 
but is of no economical importance. When the section has 
been completed this coal will probably be proved identical 
with the one given in Dr. Hildreth's section at Pomeroy, 
which is No. X of the Ohio section, and likely the equiva- 
lent of the Uniontown coal of Pennsylvania. 

The Barren Group reaches to Charleston and runs out 'in 
the hills a short distance above the city. It is about five 
hundred feet thick and contains, as far as I am informed, no 
workable coals. It is interesting to note that along a rudely 
north and south line, beginning at Pittsburg and running to 
the Great Kanawha, the Barren Group varies but little in 
thickness. 

The Lower Coal Group sinks under the river a short dis- 
tance below Charleston. Its development here, as compared 
with that observed in the coal field farther to the north, is ex- 
traordinary. In northern West Virginia the thickness is 
barely two hundred feet ; in the First Geological District of 
Ohio it rarely exceeds three hundred feet ; while in either case 
it contains only six or seven coal beds. In this valley it is 
readily sepamble into two portions, the upper of which 
is exposed along the river from Charleston to the Falls, a 
distance of thirty-five miles. Including the Mahoning sand- 
stone it is not less than nine hundred feet thick, and con- 
tains at least fifteen beds of coal, each of which is of 
workable thickness at different localities. The lower divis- 
ion is exposed above the Falls to Sewell Mountains, a dis- 
tance of certainly thirty miles in a straight line. It contains 
only two or three beds of coal that are anywhere of work- 
able size, and is made up chiefly of massive sandstones, with 
• rarely a thin shale or limestone. The estimation of its 
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thickness is attended with some diflSculty, as the dip is 
undulating, and there may be one or two broad anticlinals. 
There is no reason to believe, however, that it is any thinner 
than the upper division. We have here, then, a total thick- 
ness of not less than eighteen hundred feet, with about 
twenty coal seams, most of them workable at some point. 
The extraordinary development of this group continues 
southwesterly, until its thickness .becomes about twenty- 
five hundred feet in Tennessee. A careful survey of the 
State of West Virginia would doubtless reveal some very 
important facts in this connection, and would aid in solving 
some perplexing problems arising from this variation. 

The Mahoning sandstone is conspicuous in the river hills 
above Charleston, and, as in its northern extension in this 
state and Pennsylvania, holds about midway a coal which 
frequently becomes of available thickness. It rests upon a 
variable bed of black flint, five to twelve feet thick, which is 
occasionally associated with a thin seam of cannel. 

A few feet below the flint, and separated from it by shale, 
often arenaceous, is a coal partly cannel and partly bitumin- 
ous. At Cannelton it is five feet four inches thick, and on 
Paint creek, near Coalburg, it is seven feet. This is usually 
regarded as identical with the Upper Freeport of Pennsyl- 
vania (VI of Ohio). Aside from its position one finds in 
its deportment evidence if this identity, since, wherever I 
have observed it in West Virginia, it shows a decided 
tendency to become partly cannel. Though I have not 
visited Peytona, yet an examination of the map, and the 
fact that Coal river heads near that locality and so cannot 
have cut very deeply into the country, seem to render it 
probable that this coal, known locally as the "Stockton 
seam," is the same with the cannel there worked. It seems 
hardly possible that the "Gas coal," situated five hundred 
and fifty feet below the "Stockton" at Cannelton, can be 
available at Peytona. 

At Cannelton a five feet coal is seen a few feet below the 
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last, but at Coalbiirg it is absent, or is represented by two 
small seams occupying about the same relative position. 
Mr. Kidgway identifies this with the Lower Freeport of 
Pennsylvania. That is an exceedingly variable bed, and 
cannot be traced satisfactorily in southwestern Pennsylvania 
or northern West Virginia. The whole of the state lying 
between the Baltimore Railroad and the Great Kanawha 
river, is as yet unexplored. Under such circumstances it is 
doubtful whether one is justified in making the determina- 
tion solely upon the ground of relative position, this being, 
at best, an unsafe guide. 

At Cannelton the second seam below the "Stockton" is a 
cannel of insignificant thickness. At Coalburg, however, 
this place is occupied by the "Great Splint Coal," which in 
some respects is the most important bed along the river, 
although its importance is probably local. At the Kanawha 
Salines no such bed appears, but where it should be there 
occur several thin beds considerably separated. On Paint 
and Cabin creeks its thickness is not far from eleven feet 
and on Campbell's creek, if Mr. Ridgway's identification be 
accurate, it is six feet. At Coalburg it has been worked 
extensively for several years by the Kanawha and Ohio 
Company, under the superintendence of Mr. William H. 
Edwards, so favorably known to the scientific world by 
means of his beautiful work on the Butterflies of North 
America. At the mines of this company the bed exhibits 
the following section : 

1. Sandstone, 

2. Clay shale, 1 Inch. 

3. Coaly . . . . • . . 6 inches. 

4. Dark slate, 4-7 inches. 

5. Coal, 3 feet, 2 inches. 

6. Clay, ,8-5 inches. 

7. Coaly . . . . , . 1 foot, 6 inches. 

The roof is very irregular. Not unfrequently a huge clay 
''hip" comes down two or three feet, crossing the entries in 
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a rudely northeast* and southwest direction, and having a 
width of from five to twenty feet. Such "hips" are not 
always of clay but are sometimes an odd mixture of sand- 
stone and coal, the latter included not as layers, but as 
fragments, as if it had been cut out after consolidation, 
though in several instances the bowl-shape of these frag- 
ments leads to the belief that it may have been removed 
before consolidation. These "hips," when traced across 
different entries, are seen to taper off at each end. 

The thin layer of clay ordinarily interposing between the 
sandstone and coal contains numerous impressions of Lepi- 
dodendron and Sigillariay but usually in poor preservation. 
Some years ago a series of remarkably fine leaf-scars of 
Bothrodendron were found in entry I of the company's works. 
Of these, several were sent to the Smithsonian Institution 
and to Mr. Lesquereux. TJie rest were retained by Mr. 
Edwards, but were lost during the destruction of his house 
by fire, a year ago. 

The dark slate. No. 4, is rich in bitumen, breaks with a 
semi-conchoidal fracture, but does not burn readily and is 
regarded as detrimental to the coal. The coaly No. 5, is the 
most important portion of the seam, and with No. 3 affords 
the marketable coal, which is sold in Cincinnati as Kanawha 
semi-cannel. When first shipped the proprietors named it 
"Splint," simply to distinguish it, and without reference to 
the British signification of the term. This name was after- 
ward applied to all the open-burning coals of the Kanawha 
Valley. The coal is clean, breaks with a neat, sharp frac- 
ture, bears transportation well and contains no appreciable 
quantity of sulphur. It is made up of thin alternating 
layers of cannel and bituminous coal, for the most part not 
more than one-twelfth of an inch thick, though occasionally 
a layer of cannel occurs one or two inches. It is conse- 
quently dry and open-burning, with no tendency to cake 
upon the fire. The "slack" yields a coke of only slight 
density. Owing to the open-burning character, as well as 
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to the freedom from sulphur, this coal is flestined to become 
of very great economical importance. Experiments have 
been made with it in the iron frimaces of southeastern Ohio, 
and in each case it has proved to be of the best quality. 
Owing to the uncertain outlet afforded by the Kanawha 
river, little has been done with this coal, but, now that the 
Chesapeake and Ohio Railroad has been completed, the 
operators in the Kanawha Valley will be able to forward a 
steady supply, so that its introduction into southeastern Ohio 
for use in iron smelting is a matter of comparatively short 
time. 

No. 7 is variable in thickness and contains more bitu- 
minous coal than the preceding. It is of excellent quality 
but is too brittle to bear transportation. The larger pro- 
portion of bituminous matter led to the belief that it could 
be coked, but experiments in .this direction have not been 
successful. 

The clay parting. No. 6, is of uncertain thickness. At 
the mines of the Kanawha and Ohio Company, it is seldom 
more than four inches, but followed westward it rapidly 
increases, so that at the western boundary of the company's 
property it is two feet. A similar increase, though by no 
means so great, is observable in the upper parting, so that, as 
far as one may judge with the imperfect exposures presented, 
there is much reason to believe that the thin coals at 
Kanawha Salines, occupying the position of this bed, are 
nothing other than its subordinate coals ^ 3, 5 and 7, sepa- 
rated by the partings, 4 and 6, greatly increased in thick- 
ness. 

About forty feet below this coal is found a seam of cannel, 
nearly three feet thick, well exposed at Cannelton, Paint 
creek and on both sides of the river at Coalburg. It is of 
good quality and will probably prove of much value. 

Five hundred and fifty feet below the ** Stockton" coal at 
Cannelton, there is a bed of bituminous coal nearly seven 
feet thick and known as the **Gas coal." This is seen at 
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Coalburg and has been worked opposite that village on the 
northeast bank of the river. Its thickness there is incon- 
siderable, barely three feet, and its quality poor. At 
Cannelton Mr. Ridgway observed a limestone below this 
coal, which he identifies with the Ferriferous of Pennsylvania. 
This is not exposed at or opposite Coalburg and I did not 
observe it at Cannelton. If Mr. Ridgway be accurate in his 
determination of the limestone, the "Gas coal" is very prob- 
ably the Kittanning of Pennsylvania (No. IV of the Ohio 
section). In this case the persistent seam a short distance 
below the limestone is the equivalent of the Ohio No. III. 

The coals below these belong to the lower division of the 
group, which I had no opportunity to examine. They are 
said to be well exposed in the gorge of New river. 

The dip of the strata below the Falls of Kanawha to 
Charleston is somewhat less than 30', but below Charleston 
they are horizontal, or at least the dip is inappreciable. 
Above the Falls it is very undulating and one may expect to 
find one or more broad anticlinals between the Falls and 
Big Sewell Mountain. 

P. S. The map (plate xii«) accompanying this paper was 
prepared for the article on the Upper Coal Measures (pp. 
226-252), but was not completed in time to appeal* with it. 



XXVI. — On the Subdivisions of Science and their Classi- 
fication. 

Bt LOUIS ELSBERG, M.D. 
Head February 8, 1878. 

The distinguishing characteristics of man are centred in 
his ability to "know" and to "do." Knowledge, accumulated 
and systematized, has become science ; in a somewhat simi- 
lar manner .action has given rise to art. It would lead me 
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too far from my present subject to trace the genesis and con- 
tinuous development, up to the present day, of either science 
or art. Of the latter this has never been philosophically 
attempted so far as I know ; of the evolution of the former, 
Herbert Spencer has given a brief but very able account 
in an article republished in his "Illustrations of Universal 
Progiess" (New York, Appleton & Co., 1864), and occa- 
sionally also in other works. 

Classification of the subdivisions of a subject is an im- 
portant means of making clear to ourselves and to others 
our apprehensions ; it may be looked upon as a condensed 
exposition of the views we hold regarding the subject. It 
should be made out, I think — except for specific purposes — 
objectively, i. e,, the subjects of the classification should be 
considered, as much as possible, as to themselves more than 
in relation to the classifier; although, on final analysis, it 
becomes obvious that all human learning (knowledge as well 
as art) is subjective, simply because it is human and there- 
fore relative. 

I may state, as a fundamental discrimination, the one be- 
tween the knowable and the* unknowable ; and as to the 
knowable, that between the known and the unknown. It is 
self-evident that beyond this verbal statement, there can be 
for us no subdivision and no classification of the unknowable 
and the unknown. 

It has been held that the known should be classified after 
the order in which it has been, or may be, built up in the 
human consciousness ; and it has actually been attempted to 
be classified after an assumed order of creation ; but, as 
Herbert Spencer has shown in the article mentioned, it 
cannot be rationally arranged in any serial order. Each of 
the subdivisions of science, in which a suflScient amount of 
exact knowledge has been accumulated to have been general- 
ized and systematized, is entitled to the independent name 
of science ; but we must never lose sight of the fact that it 
is in reality a part of one whole, viz., human knowledge* 
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Perse, all the subdivisions, or "the Sciences" are coordinate, 
not subordinate. As Herbert SrENCER, in another place 
truly says: — "No succession in which the Sciences can be 
placed represents either their logical dependence or their 
historical dependence." (The Classification of the Sci- 
ences: N. Y., Appleton & Co., 1864.) And there can 
be no "hierarchy of the sciences," as Auguste Comte 
calls the order in which he classifies them; although we 
are apt to attach greater or less importance to any par- 
ticular science, in accordance with its relation and benefit 
to us and human afifairs, and are perfectly justified in 
doing so. 

The classification I present to you (see table, at the end of 
this article), I intend not as an ideal, but as a practical one. 
It is by no means perfect; but, I think, the most conform- 
able to the present state of knowledge. I claim no credit 
for devising it. My task has rather been the arduous one of 
revising; of collating, judging, rejecting and compiling. 
Some of the names are new ; and some are used in a wider 
sense than that in which they are ordinarily employed, and 
therefore need explanation. 

As already stated. Science and Art have been gradually 
evolved from man's ability to know and to do ; and science 
and art together are included under the term Mathesis, 
meaning everything that can be learned. 

Throughout the whole extent of the classification there 
are connecting links and transitions precluding sharp limita- 
tions; thus there are connections not only between the 
sciences themselves, but also between science and art; 
indeed every science includes something to be practised, and 
every art something to be known aside from what is to be 
performed. The epithets pure and mixed on the one hand, 
and pure and applied on the other, to denote these associa- 
tions and interrelations, have frequently been used rather 
loosely. I propose to have the term "mixed" confined to 
associations between the sciences, and the term "applied," to 



.Digitized by LjOOQIC 



280 On the Subdivisioiis of Science 

those between sciences and arts; thus I would speak of 
mixed mathematics to designate the mathematics of pho- 
nology, of thermology, or of morphology ; and of applied 
mathematics to designate that of surveying or of naviga- 
tion. As many branches or collective systems are each 
both a science and an art, as, for instance, music, astronomy, 
etc., both mixed and applied mathematics may appertain to 
these. Mixed sciences may receive names compounded of 
the names of their components. 

The term science includes all knowledge. It is what has 
been called by some Pantology ; by HjeckeLj Kosmology, 
equivalent to Theology in its all-inclusive sense; by Ste- 
phen Pearl Andrews, Universology. If we limit the ter- 
mination "ology" to concrete science, these terms become 
inadequate for us, whilst the word science answers all 
purposes. 

A few words on the subject of hybridity, in combining 
words or roots derived from different languages, may not be 
out of place here. I think when exercised with judgment, 
such compounding frequently enriches and improves rather 
than debases language. Having adopted the suffix ''ology" 
for the bi*anches of concrete science, I regard it as perfectly 
proper to add this affix to words even if they are not derived 
from the Greek. 

In tabulating the subdivisions of science, I have made use 
of horizontal and vertical brackets. I may say that by the 
former I propose to indicate divisions which result from • 
different points of view which may be taken, and by the 
latter divisions referring more obviously to separate depart- 
ments of being. These two kinds of subdivision, which I 
call, respectively, aspectual and departmental, are on dif- 
ferent planes, as it were, and intersect each other. Each 
aspectual subdivision of a science is applicable to all de- 
partmental subdivisions of the same, and vice versa; for 
instance, zoology, which is a departmental subdivision of 
physology, is divisible into zoogeny and zoography ; and 
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morpbology, which is an aspectual subdivision of physology, 
is divisible into geomorphology and metageomorphology ; 
the former into biomorphology and abiomorphology ; bio- 
morphology into zoomorphology, vegetomorphology and 
protistomorphology, etc. 

Science as a whole, and also each science, may be studied 
from either a general or a special point of view. General 
science-as-a-whole is equivalent in meaning to what I desig- 
nate by the word philosophy. Special science-as-a-whole 
occupies itself with the subdivisions of science, the classifi- 
cation of these, etc. The terms general and special, applied 
to a subdivision of science, refer to the consideration of that 
subdivision, either as a whole, or in its parts, and with me 
correspond rather closely to what Stephen Pearl Andrews 
calls analytical and observational, the former dealing more 
(though by no means exclusively) with generalizations and 
principles reasoned out, and the latter with facts observed. 
The terms comparative and descriptive refer to another kind 
of aspectual division of science, or of any particular science, 
which is often confounded with that into general and special. 
Briefly to illustrate the proper designations by an example, 
general zoology occupies itself with generalizations of the 
science of animals; special zoology with the facts and details 
of the domain ; comparative zoology, with comparisons, 
analogies, correspondences and differences of different sul> 
jects pertaining to the animal kingdom; and descriptive 
zoology with the description of the animals themselves. 
Either general or special zoology may be either comparative 
or descriptive, and vice versa. 

The first departmental division of science is into concrete 
and abstract. 

**The broadest natural division among the sciences," says Hrrbkrt 
Spenckr (The Classification of the Sciences, New York, D. Apploton & 
Co., 1864, p. 4), ** Is the division between those which deal with the ab- 
stract relations under which phenomena are presented to us, and those 
which deal with the phenomena themselves. Relations^ of whatever 
orders, are nearer akin to one another than they are to any objects. 

Digitized by LjOOQIC 



282 On the Subdivisions of Science 

Objects, of whatever orders, are nearer akin to one another than they 
are to any relations. Whether, as some hold, space and time are forms 
of thought; or whether, as I hold myself, they are forms of things, 
that have become forms of thought through organized and inherited 
experience of things; it is equally true that space and time are con- 
trasted absolutely with the existences disclosed to us in space and time, 
and that the sciences which deal exclusively with space and time are 
separated by the profoundest of all distinctions from the sciences which 
deal with the existences that space and time contain. Space is the 
abstract of all relations of co-existence. Time is the abstract of all 
relations of sequence. And dealing as they do entirely with relations 
of co-existence and sequence, in their general or special forms, logic 
and mathematics form a class of the sciences more widely unlike the 
rest than any of the rest can be from one another." 



Concrete science, or the science of the phenomenal con- 
tents of space and time, i. e,, the science of the objects of 
nature, is physics in the widest sense ; as synonymous with 
physics in this sense, or in the place of it, I propose the 
word physology, distinguishing all its subdivisions by the 
suflBx "ology." Abstract science, or the science of space 
and time, is metaphysics ; and this is to me the only legiti- 
mate use of the word metaphysics, as a subdivision of 
science at the present day. I suggest, but without insisting 
upon it at all, that all subdivisions of metaphysics might 
receive the distinguishing termination "ics." Although this 
may appear a bold and impracticable innovation, it is really 
ftot so very difficult to carry out, as I shall, for illustration's 
sake, show under the head of mathematics. If the sug- 
gestion be adopted, the termination "ology" would mean 
concrete science of, and "ics" abstract science of, whatever 
the other portion of the word indicates ; the termination 
"ics" could then be also used to designate, with the appro- 
priate word taken from the concrete sciences, their abstract 
science ; but I would not, perhaps, myself, carry it out in 
all its possible details. 

I divide metaphysics into the two departments, mathe- 
matics and logics, the first relating to space more or less 
closely connected with time, dealing abstractly with maghi- 
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tudes, numbers, quantity ; the second relating to time more 
or less closely connected with space, dealing abstractly with 
ideas, laws, quality. It must be noticed that for this second 
department of metaphysics, I use the word logics, not logic ; 
I restrict the latter to its ordinary sense, in which it is both 
a science and an art, viz., human reasoning, and, as a sci- 
ence, constitutes a part of anthropo-psychology which itself 
is a part of anthropology. 

The words abstract and general are sometimes used as syn- 
onymes, as, for instance, occasionally by Auguste Comte ; 
but very improperly, as careful consideration will show to 
any one. Herbert Spencer has taken the trouble to define 
them accumtely and at length. Among other things, he 
says : — "Abstractness means detachment from the incidents 
of particular crfses. Generality means manifestation in 
numerous cases." And again : — "A general truth colligates 
a number of particular truths ; while an abstract truth colli- 
gates no particular truths, but formulates a truth which cer- 
tain phenomena all involve, though it is actually seen in 
none of them." The twa words mathematics and logics 
fully answer all purposes for the two branches into which 
metaphysics is divisible ; but those who so desire, may use 
as synonymes for them the words choremics and chronics (or 
even, if they prefer, spacics and tempics), only they must 
not lose sight of the fact that although one division is pre^ 
eminently the abstract science of space, and the other that 
of time, the consideration of time cannot be entirely sepa- 
rated in our consciousness from that of space, nor that of 
space from that of time. 

I desire to show that the suffix "ics" can be applied to 
the well known subdivisions of abstract science without 
making a very great change in terms. Thus, mathematics 
is ordinarily divided into arithmetic, geometiy and analysis ; 
analysis into algebra and fluxion or calculus ; and the latter 
into differential calculus, integral calculus and variation cal- 
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cuius. The use of the termination "ics" would make this 
division read as follows, via. : — 

Concerning (the 
value of) Numbers: 
Arithmetics. 



Abstract Science 

relating to Space 

lore or less close- 

S connected with 
me) : Mathematics. 



Concerning ^the 
extent of) Magni- 
tudes: Geometries. 

Concerning (the 
relations of) Quanti- 
ties: Analytics. 



Pertaining to Fi- 
niteness: Algebrics. ^ 

Differential 
Pertaining to In- Calculics. 

flniteness: Fluxion- 
ics or Calculics. •{ Integral Cal- 

culics. 



Variation 
Calculics. 

The other division of abstract science, viz., logics, is 
scientifically in a state of great incompleteness, although 
"metaphysicians" have thought and written for thousands of 
years. While mathematicians — also metaphysicians accord- 
ing to my definition — have been noted for their exactness, 
logicians (using this word in the proper and wide sense 
resulting from my use of the term logics) have been noted, 
as we can now judge them, for their inexactness. This has 
been due mainly to the fact that in the absence of knowl- 
edge, imagination, and morbid imagination, i.e., imagina- 
tion influenced by feelings, prejudices and fears — especially 
religious and social or political — was allowed to take its 
place. As Herbert Spencer has it, "it may be said with 
truth that metaphysics, in all its anti-realistic developments, 
is a disease of language." Nevertheless there is contained 
in the writings of metaphysical philosophers — and we may 
class together both the materialistic and the idealistic ones — 
much that will hereafter be available for building up the 
science of logics. But heretofore its domain has not even 
been recognized, so far as I am aware. The domain of 
logics has hitherto been confounded with that of psychol- 
ogy, which, as I have said before, is a part of anthropology. 
Logics is divisible, analogously to mathematics, into three 
subdivisions, viz. : — 

Abstract science relating to Time (more or less closely con- e Concerning Ideas. 

uected with Space): Logics \ Concerning Lawn. 

< Concerning Qualities . 
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For the first subdivision, there exists no name ; the term 
ideology which, according to Webster's Dictionary, has 
been used to denote "1. A treatise on ideas, or the doctrine 
of ideas, or the operations of the understanding. — Jefferson^ 
IV, 297; 2. The science of mind. — Stewart:'' is, of 
course, inapplicable if we confine the termination "ology" 
to the concrete sciences ; so we might coin the word "ideics." 
For the second subdivision we might use the term "ethics," 
if we choose to enlarge its- meaning ; ordinarily it is held to 
relate only to the laws of morality, etymologically it refers 
to only manners. For the third subdivision we might use 
the term "esthetics," although it has hitherto been employed 
only for the science of but one quality, viz: the beautiful. 

Physology is aspectually divided into physogcny and phy- 
sography on the one hand, and into hylology, dynamologj'- 
and morphology on the other. By the first kind of division 
I refer to (a) the development of the objects of nature in 
time, or their tempic, i.e. motic or sequential existence, and 
(yS) their spacic or static existence, or the state of their exis- 
tence at a definite time, t. e. the present. The develop- 
naental or genetic knowledge of any branch gives answer to 
the questions : "How came you so ?" "How or what were you 
before?" The existential or existing, to the question : "How 
or what are you?" The former science has the distinguishing 
suffix "ogeny," the latter "ography," which may be expressed 
by saying that every "ology" has its "ogeny" and "ogi'aphy." 
The second kind of aspectual division of physology marks 
the distinctions which may be made by looking at nature in 
its manifestations of either matter, force or form. Matter 
and force appear to be unlimited in space and time, eternal 
and infinite ; form is unceasingly changing. Force is the 
dynamical aspect of matter, and matter the statical aspect 
of force ; the two are inseparable and presuppose each other ; 
form results from the reaction upon each other, or the inter- 
action, of matter and force, it therefore presupposes the two 
latter. Hence, therefore, our perception of neither of them 
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can be absolutely separate, although we may turn our atten- 
tion to either of them predominantly. The phenomena con- 
cretely presented to us are those of substance, motion and 
shape. 

By hylology I designate chemistry in its proper sense. 
Dynamology I use for what is ordinarily termed natural 
philosophy, or physics in its restricted sense, and what, 
when it concerns living beings, is ordinarily called physi- 
ology. To do away with the confusion that has come from 
the different uses to which these words have been subjected, 
I have proposed the nomenclature here presented. When 
the use of the word physiology for biodynamology (i.e. the 
science of the manifestation of force, viz., motion or func- 
tion, of living beings) shall have become obsolete — if it ever 
does — physiology may be substituted for the term physology 
as being more euphonious. Natural philosophy is, prop- 
erly, general physology ; although all the subjects usually 
discussed in treatises on natural philosophy belong to general 
dynamology. The word physics, as I have already indicated, 
would express the abstract science of concrete science of 
natural objects. General dynamology is the general science 
of motion — that concrete science of which the old and 
obsolete term " phoronomics " might express the abstract 
science. Motion, as is well known, impresses our senses 
differently, according to its different kinds. Thus, vibratory 
motion through space, repeated less than sixteen times in a 
second of time, produces in us, if we become aware of the 
motion at all, only the consciousness of mechanical force or 
" mechanism," as it has been called. Repeated oftener, we 
receive the impression of sound, unless recurring too rapidly. 
When the motion is so rapid as no longer to impress us as 
sound, and still is not frequent enough to give us the con- 
sciousness of heat, I believe that it produces in us the sensa- 
tion of what we call electricity, a belief I have publicly 
announced for several years. When motion recurs more 
rapidly than sixty-five trillion times in a second, we become 
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aware of it as beat, until it occurs about four bundred trillion 
times, wben it impresses us as ligbt, and beyond about eight 
bundred trillion times as cbemical force or cbemism. In 
treating of tbe different effects upon our consciousness of 
motion repeated with greater or less rapidity jn a unit of 
time, dynamology embraces as subdivisions the particular 
sciences which treat of these different modes of motion, as 
phonology, photology, etc. 

Of morphology some portions have been well cultivated 
while some have been neglected. The forms, or states of 
cohesion, in which matter is found, as solid, liquid or gase- 
ous, have given rise to the subdivisions stereology, hydrology 
and aerology, to which must probably be added etherology to 
embrace the fourth or etherial state, of which, however, not 
much is as yet known. From another point of yiew, I may 
say that morphography has been investigated more than 
morphogeny. A part of metageo-morphography (especially 
that relating to the sun, its 4)rotuberances, etc., called helio- 
morphography) has lately been studied with renewed zeal, 
since heliohylology (the chemistry of the sun) has been 
made possible by the discovery of spectrum analysis. Of 
abio-morphography, the portion to which especial attention 
has been given, is crystallography in connection with miner- 
ology. Biomorphography is ordinarily termed anatomy, and 
the advances made in this science, especially in zoomorphog- 
raphy or animal anatomy (or zootomy as it is sometimes 
called), have been principally due to the needs of medicine 
and the researches of physicians. Biomorphogeny has been 
well divided by Hjeckel into ontogeny (the science of the 
development of "onta," i.e. organic individuals), correspond- 
ing to what is ordinarily called embryology, and phylogeny 
(the science of^the development of ^'phyla," i.e. organic 
stocks or races) corresponding to ordinary palaeontology. 
The scientific investigation of both is a matter of recency. 
Until comparatively lately, fancy and hypothesis held the 
place of knowledge in both these branches. 
March, 1873. 20 Aww. Lto. Nat. msT., Vol. x. 
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Having discriminated between the science of space and 
time, on the one hand, and the science of the contents of 
space and time, i. e. the science of natural objects, on the 
other, the latter may be divided into the two broad depart- 
ments of thf science of natural objects belonging to the 
earth and the science of natural objects not belonging to 
the earth. H^ckel recognizes this fundamental distinction 
of cosmology by dividing the latter into uranology, which he 
defines as the science of nature beyond the earth or the 
sidereal part of cosmology and pangeology, the science of 
nature relating to the earth, geology in the widest sense, or 
the telluric part of cosmology. ELsickel's reason for using 
the word pangeology, doubtlesb, is that the restricted sense 
in which the word geology is ordinarily employed (being 
defined as ^ that "science which investigates the history 
of the crust of the earth," instead of embracing, as it docs 
etymologically, everything relating to the earth) seemed to 
him too firmly established to be disturbed. Rather than use 
pangeology I would employ tellurology, as Stephen Pearl 
Andrews does, hybrid though the word be. It of course 
includes telluric astronomy. As the complement or antithet 
of geology (or tellurology), I propose the word metageology 
(or metatellurology) — a term wide enough to include every- 
thing known of concrete science relating to beyond the earth. 

The more we enter into details of classification the less 
sharply drawn our lines of demarcation become ; thus, con- 
crete science relating to the earth concerns either living or 
unliving existences, hence the divisions of biology and abi- 
ology, — yet not only is it a matter of great difficulty to 
determine as to some beings whether they are of exceedingly 
low vitality or are not alive at all; but the died (those 
beings that have been alive, but are so no longer), unliving 
though they be, must, for convenience' sake, if for no other 
reason, be classed under the head of biology. The diflferent 
subjects ot biology, being either animals, plants, or protists, 
give rise to the sciences of zoology, vegetology and protist- 
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ology. This division has been introduced by H^ckel. 
Previous to him all living beings were classified into the two 
kingdoms, animal and vegetable. But a number of living 
beings have been found to present each, in external form, in 
internal structure and in all vital phenomena, so remarkable 
a mixture or combination of distinguishing animal and vege- 
table characteristics, that it is impossible, except arbitrarily, 
to account them as belonging to either realm. Most of these 
beings are so small that with the naked eye they can be seen 
either with difficulty only, or not at all. The majority of 
them have, consequently, become known only during the last 
fifty years, since the more general use and improvements of 
the microscope. And just as soon as they became known 
they gave rise to endless and unprofitable disputes as to their 
nature and position in the organic scale. Many of them 
botanists called animals, and zoologists plants ; z. 6., neither 
wanted to own them. Others again were declared to be 
plants by botanists, and animals by zoologists; i. e., both 
parties claimed them. Really they hold a position which 
can only by violence be incorporated with either realm ; and 
it was a happy idea of H^bckel to end the fruitless fight 
over these doubtful beings by erecting the neutral ground 
they occupy into a kingdom by itself, a kingdom in a certain 
way below, yet intermediate to, the two organic kingdoms 
hitherto recognized. These beings are called neuters, be- 
cause they are neither plants nor animals, or '^protists," 
because they are lowest in the organic scale, i. e., first after 
inorganics or unliving beings. 

The. division of the animal kingdom into Vertebrata and 
Invertebrata, or E vertebrata, as they were afterward called, 
we owe to Lamarck, who introduced this distinction toward 
the end of the last century. 

** Vertebrata arc divided into amniota and anamniota, accordingly as the 
dermal and cuticular elements of the ventral laminae are in development 
reflected upwards tvom the medio- ventral line, so as to meet along the 
medio-dorsal line, and form thus the foetal envelope known as the amnion; 
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or, as no such envelope Is superadded to the more or less complex ones, 
ftimished "by the maternal organism. In the vertebrate amnlota, a second 
foetal envelope, the allantois, is always developed, originating ft'om the 
anterior aspect of the posterior extremity of the trunk as a body, wliich 
is at first bilobed and solid, but which subsequently becomes hollow Id- 
ternally, and covered externally with vascular ramifications, whereby in 
reptiles and birds the respiration, and in mammals both the respiration 
and the nutrition of the developing embryo are provided for. From their 
possession of this structure, the amniota are also known as 'allantoidea'; 
and as gills are never developed upon their bronchial arches, they are 

. also called < abranchiata,' whilst the anamniota have in their turn the two 
additional names, ' anallantoidea ' and ' branchiata,' as never developing 

*an allantois, at least beyond the stage of a urinary bladder, into which its 
proximal portion is converted in the higher vertebrata, and as always de- 
veloping either deciduous or permanent gills." (Rolleston, Forms of 
Animal Life, Oxford, 1870, p. xxxix.) 

I accept the name branchiata or branchiate animals, i. e., 
animals having branchiae or gills, for the division anaUaut- 
oidea, but I propose the word pulmonata, pulmonates, mean- 
ing animals having lungs, to designate the allantoidea or that 
division of vertebrate animals comprising the three classes, 
mammals, birds and reptiles. I, therefore, divide vertebra- 
tology into pulmonatology and branchiatology ; and pulniona- 
tology into mammalology, ornithology or aviology, and rep- 
tilology. 

In accordance with the recognized divisions of the mam- 
malia into placental, marsupial and monotrematous mammals 
— the first being those w^hose young, during the period of 
pregnancy, are nourished by means of a placenta within the 
uterus itself; the second, those who carry their young in a 
pouch or bag of the abdomen and nourish them there by 
suckling, and the third, those who have the generative and 
renal ducts confluent with the terminal segment of the intes- 
tine, so as to form a true "cloaca;" — and of the placentalia 
into discoplacentalia, zonoplacentalia and villiplacentalia, — 
depending upon the form and nature of the placenta, which is 
disk- or cake-like in the first, girdle- or zone-shaped in the 
second, and made up of scattered papillae or cotyledons in 
the third ; — I divide mammalology into placentalology, mar- 
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supialology and monotrematology ; and placentalology into 
discoplacentalology, zonoplacentalology and villiplacentalol- 

But my next subdivisions require some further explanation. 
LiNNiEUS, who made the first successful attempt at arranging 
in intelligible order the various objects of Natural History, 
the science corresponding to my subdivision geography or 
tellurography, placed man, together with apes, monkeys, le- 
mures and cheiroptera or bats, into an order of mammalian 
animals to which he gave the name primates. (Systema 
Naturee, ed. 12, HolmisB 1766.) Linn^us' arrangement, in 
many respects, forms the basis of all modern classification, 
but his order primates was rejected until nearly a hundred 
years later, Huxley (Evidence as to Man's Place in Nature, 
New York, D. Appletou & Co., 1863, p. 124) readopted it, 
but excluded from it the bats. I still further exclude the 
monkeys, and the lemurs or prosimise, keeping in the order 
primates only the two genera, man and ape, anthropi and 
authropoides. The prosimise I place in an order by them- 
selves; and all the rest of the discoplacental mammalia, 
viz., the monkeys excluded from the first order (t. e, the 
tailed catarrhinsB and all the platyrrhinse), the cheiroptera, 
the insectivora and the rodentia, I combine to constitute a 
second order, which I name subprimates. Hence I divide 
discoplacentalology into primatology, subprimatology and 
prosimiology ; and primatology into anthropology and an- 
thropoidology. 

We have thus arrived at the science of man, and, at the 
same time, at man's place in the system of nature. "The 
ascertainment of the place which man occupies in nature and 
of his relations to the universe of things," Huxley (in the 
work cited, p. 71) characterizes as "the question of questions 
for mankind — the problem which underlies all others, and is 
more deeply interesting than any other." Our classification 
shows us that man occupies the highest position in the high- 
est order in the highest class of the highest kingdom of tel- 
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lurology ; but, after all, tellurology relates but to the earth, 
a small planet of a small solar system ; after all, man is 
only as a drop in the ocean of infinity, of value^ but of 
relative value. To the tiger, man is a mass of flesh and 
bone, partly food and partly indigestible matter; to man 
himself, he is the first and most important compound of 
physical, intellectual and moral attributes, a sentient, know- 
ing and acting being. Anthropology concerns itself with 
everything that pertains to man, his origin, his structure and 
functions, his relations and capabilities, his conditions in 
health and disease, his needs and desires, his religion and 
morals. In addition to the aspectual divisions already named, 
giving us general and special anthropology ; comparative and 
descriptive anthropology; anthropogeny (embracing history 
of the past) and anthropography (embracing statistics of the 
present) ; anthropohylology, anthropodynamology and an- 
thropomorphology ; — there is another aspect from which the 
science of man may be studied, viz., that of man's being 
either alone, separate, individual or not alone, but combined, 
i.e. J in society; and hence arises the further aspectual sub- 
division of anthropology into monanthropology, a name for 
which science is indebted to Stephen Pearl Andrews, and 
synanthropology, a name which I propose instead of that of 
sociology, introduced by Auguste Comte. To specify the 
many other sciences included under the head of anthro- 
pology, I deem unnecessary. 
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I. Belatiiut to the Earth : Geology. =a* 
(Tellurology.) 

II. Belatingto bevond the Earth: Metageology. 
(Metatellurology.) 



' I. Relating to Space (more or le»8 closely con- 
nected with Time; : Mathematics. 



II. Belnting to Time (more or less closely con- 
(^ uected with Space) : Logics. 



I 

t Snbkingdom or Department : Yertebratology. = b, 
ite Snbkingdom or Department : Evertebratology. 



the Placental Subclass : Placentalology. = e. 



the Mar^npial Subclass : Marsupialology. 

the Mouoirematous Subclass: Jfonutrematolcgy. 



Of the Human Genus : Anthropology. 

^ 

Personal: Monanthropology. 

Societal: Synanthropology. (Sociology.) 

Of the Anthropoid- Ape Genus : Anthropoidology 



Tix. : ^^^^ refers to '* aspectual subdiTision," the 



typographical reasona. 
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XXVII. — On Prophysaon^ a new Pulmonale Mollusky on 
AriolimaXy on Helix lychnuchus and other species. 

By THOMAS BLAND and W. G. BINNEY. 

Read April 28, 1873. 

Description of PropliyAaoil, a new Genus of Pulmonale Mollusk. 

Animal llmaclforme, postice acuminatum. Pallium antice positum, par- 
vum, obtusum, marginibus anteriorlbus liberis, testam slmpllcera, baud 
spiralem includens. Margo infera anlmalis sulco loDgitudinali supra 
pedem posito instructa. Discus distinctus gressorius nuUus. Apertura 
respiratoria et analis ad marginem dextram pallii paululum anteriorera 
positse. Apertura genitalis ad latus dcxtrum, pone et infra tentaculum 
ocullgerura. Porus mucosus caudalls nullus. 

Testa interna longa, subbexagonalis. 
' Maxilla levlter arcuata, costis nuraerosls validls (In specie unica circa 
xv), confertis munita; marginibus denticulatis. 

Lamina lingualis ut In Helice constituta. Dentes median® trlcuspidatae* 
laterales blcuspldatas, marginales quadratae, irregularlter cuspldatee. 

Habitat in Oregon et in California. Speclmina plurlma coUegit H. 
Hemphill de Astoria usque ad San Francisco. 

Genus Lvnaci, Arioni et Ariolimaci affine, sed facile dlstfnguendum. 
Limaci afflnc est testa interna, et positione apcrturse genitalis; sed differt 
maxilla costata, dentibus lingual ibus marginallbus subquadratis, et posi- 
tione apcrturas respifetionis. Anoni simile est genus maxilla costata, 
dentibus llnguallbus margiualibus et positione aperturae rcspiratoriae ; 
sed differt testa interna, positione aperturae genitalis, et poro mucoso 
carente. Ariolimaci afllne est maxilla costata, dentibus marginallbus 
quadratls llnguallbus, et testa interna; sed differt positione aperturarum, 
respiratoria; et genitalis, et porqgpducoso carente. De omnibus generlbus 
supra comparatis differt etiam nostrum genus carente disco gressorlo 
distincto. 

De genere Hlbernlco Geomalaco differt carentlbus poro mucoso caudali, 
disco distincto gressorio, et positione pallii et aperturae resplratorlae (in 
Oeomalaco valde anteriore) ; affine est testa Interna, dentibus quadratls 
marginallbus llnguallbus. Maxilla Geomalaci (vide inft^, p. 809). 

Ab ceteris generlbus Americanis sat dlstinctum est. 

Animal (see pi. xiii, tig. 8) limaciform, attenuated behind. 
Mantle anterior, small, obtuse before and behind, its margins 
free as far back as the cleft for the respiratory orifice, enclos- 
ing a simple, not spiral, subhevooronal shell, which is longer 
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than wide. A longitudinal line around the animal just 
above the edge of foot. No distinct locomotive disk to 
foot, but crowded, oblique furrows running from centre to 
edge. Respiratory and anal orifices on the right margin of 
mantle, slightly in advance of its centre, with the usual cleft 
to the edge. Genital orifice behind and below, but quite 
near to, the right eye-peduncle. No caudal mucus pore. 

Jaw slightly arcuate, ends blunt, but little attenuated. 
Anterior surface with numerous (about fifteen in the only 
known species) crowded, stout ribs, which denticulate either 
margin (see pi. xiii, fig. 4). 

Lingual membrane (pi. xiii, fig. 7) as usual in the genus 
Helix, Central teeth tricuspid. Laterals bicuspid. Mar- 
ginals quadrate, irregularly cuspid, the inner cusps, as usual, 
longest. 

Found in Oregon and California. Mr. Henry Hemphill 
has collected specimens from Astoria to San Francisco Bay. 

This genus agrees with Limax by having an internal shell, 
and by the position of the genital orifice. It differs by its 
ribbed jaw, by the subquadrate marginal teeth of the lingual 
membrane, and by the anterior position^ of its respiratory 
orifice. The genus is allied to Anon by its ribbed jaw, its 
quadrate marginal teeth of the lingual membrane, and by 
the anterior position of its respiratory orifice ; it differs in 
having an internal shell, in the position of its generative ori- 
fice and by the want of a caudarmucus pore. The genus is 
also allied to Ariolimax in having a ribbed jaw, quadrate 
marginal teeth to its lingual membrane and an internal 
shell ; it differs in the position of both genital and respira- 
tory orifices, and by the want of a caudal mucus' pore. The 
absence of a distinct locomotive disk to the foot distin- 
guishes our genus also from Arion^ Limax and Anolimax. 
It is not readily confounded with any other known American 
genus. The Irish genus Geomalacua is somewhat allied, 
having an anterior respiratory orifice and an internal shell, 
and being said by Gray to have crowded, quadrate teeth as 



Digitized by LjOOQIC 



On ProphyBoon^ etc. 295 

in Helix, from which we presume the marginals are quadrate, 
not, aculeate. Geomalacm, however, differs from Prophy- 
saon in having an extremely anterior mantle and orifice of 
respiration close behind the right tentacle. It also has a 
locomotive disk and caudal mucus pore. It is described 
below, p. 309. 

Propliyftaoii Hemplillll. n. s. 

From specimens preserved in alcohol we can draw the 
following description only. Body blunt anteriorly, attenu- 
ated posteriorly, rounded and high on the back. Mantle 
granulated, whitish with a circular ring of smoke color 
above the respiratory orifice. Body obliquely reticulated 
with bluish lines, the reticulations larger (about twelve) 
below each side of the mantle, more numerous and smaller 
on the posterior extremity of the body. These reticulations 
are subdivided by irregularly disposed, rounded tuberosities, 
with colorless interstices. Above the foot, from the longitu- 
dinal line running around the animal to the edge of the foot, 
are perpendicular lines or furrows, also bluish in color. The 
foot has crowded wrinkles, running obliquely backwards 
from its centre to its margins. Length of an alcoholic speci- 
men 40 mill. 

Astoria, Oregon: Oakland and Mendocino Co., Califor- 
nia (Mr. Henry Hen^hill). 

The internal shell (pi. xiii, fig. 2) differs in thickness, but 
is always well marked, sometimes suboval, sometimes sub- 
hexagonal, always longer than wide. 

The jaw and lingual membrane have been described above. 

The geDitalia'* are figured^ on pi. xiii, fig. 6. Tlie testicle is composed 
of black aciDiform coeca; it is almost completely buried in the upper lobes 
of the liver, the epididymis completely so, lying on the floor of the cavity 
formed by the spiral winding of the upper lobes. It appears to pass 
through one of the lower lobes to join the oviduct, before reaching 
which it is greatly convoluted. The accessory gland of the epididymis 
appears to be composed of several aciniform coeca of unequal size. The 

*I alone am responsible for the descriptions of the anatomy.— W. 6. B. 
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• 
prostate gland is large. The vas deferens is extremely long, ten times 
as long as the penis, and equals the length of the whole genital system. 
It is attached to the side of the vagina quite to the penis,* where It 
becomes free, and is spirally wound.* It is largest about half-way flrom 
the vagina to the apex of the penis. It enters the penis at the centre of 
its truncated apex. The penis is very short and stout, barrel shaped, of 
equal breadth throughout. It has no retractor muscle. The cloaca is 
very short. On the vagina, just above the penis, appears on some speci- 
mens an extremely small, sac-like organ, not flgured in our plate, as we 
are not entirely satisfied as to its presence. It is perhaps a dart sac, or a 
prostate. The ovary has the usual tongue-shaped form. The oviduct is 
not much convoluted. The vagina is long, and extremely broad, several 
times convoluted. The genital bladder is oval, small, with a short, stout 
duct entering the vagina at its upper extremity, by the side of the ter- 
minus of the oviduct. 



This peculiarly stout, barrel shaped peuis and broad vagina 
were constant in eight specimens examined, all from Astoria. 
In several other specimens from Mendocino County, easily 
detected exteriorly by a more slender, tapering body, and 
smaller, more rounded mantle, the penis was found more 
elongated, the vagina less bi-oad, the genital bladder larger, 
with a more delicate duct. In these specimens, also, the 
testicle was very much larger and was not concealed in the 
liver, but only slightly entangled in it at one point, against 
which it lay. The epididymis in these specimens was also 
free from the liver. The genitalia of this form differ enough 
from those of the Astoria specimens to warrant our belief in 
the existence of a second species of Prophysaon, We have 
therefore figured, also (fig. 5), the genital system of the 
Mendocino Cotuty specimens. The question of specific 
identity must be settled by those who can study living speci- 
mens. The digestive system of the same form is figured on 
pi. xiii, fig. 3. \t quite resembles that of Avion hortensis as 
figured by Leidy in Terrestrial MoUusks, Vol. I. It is 
much more simple than that of Ariolimax, The salivary 
glands are very broad and very arborescent, and form a 
broad collar around the oesophagus and commencement of the 
stomach. The last named organ is very broad. 
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Before deciding that this slug is new to science we com- 
pared it with the descriptions of Avion foliolatus^ Gould 
(Terr. Moll. U. S., II, 30, pi. Ixvi, fig. 2) and Avion? An- 
devsonii, J. G. Cooper (Proc. Phila. A. N. S., 1872, 148, 
pi. iii, fig. F, 1-5). Our species cannot be identical with 
the former, which is described as an ^non, with "a conspicu- 
ous pit, which probably was occupied by a mucus gland" at 
the truncated tip of the tail. The areolro formed by the retic- 
ulating lines of A. foliolatus are said to have their surfaces 
indented by leaf-like markings, no doubt the same as the 
gi'anuhitions between the reticulations of Pvophysaon. In 
our genus, however, the granulations seem less regularly 
arranged. The figure of Avion foliolatus* shows, also, a 
larger mantle, which leaves a much smaller space between 
its lower margin and the longitudinal furrow above the foot, 
than does the mantle in our species. 

At first sight it seemed as if our species might be identical 
with Avion? Andevsonii^ but that species is described and 
figured with a distinct locomotive disk, with the respiratory 
orifice perceptibly anterior only when the animal is fully 
extended, with a jaw having 20-30 ribs, with a minute 
caudal mucus pore and with the generative orifice half-way 
between the tentacle and the mantle, all of which does not 
apply to Pvophysaon Hemphilli. 

We deem it necessary, therefore, to find a specific as well 
as generic name for our slug, and take pleasure in adopting 
that of Mr. Henry Hemphill, who has given us so much 
assistance in our studies of the land shells of the Pacific 
Coast. 

On the Generic Characters of Arloltmax. 

Having received from Mr. J. G. Anthony, of the Cam- 
bridge Museum of Comparative Zoology, a specimen of the 
true AviolimaXy probably the A. Cali/ovnicuSy we are en- 



* Fig. b of the Ex. Ex., shows the respiratory orifice behind the centre of the manUe 
edge. 
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abled to give a more full description of the genus than that 
contained in our Land and Fresh Water Shells of North 
America. 

Ariolimax. Animal llmaclforme, postice acumlDatum. Pallium antice 
sitam, parvum, obtosam, marginlbus liberis, testam simplicem baad 
spiralem, solidam incladens. Margo Infera animalis snlco longltudinali 
supra pedem poslto mniilta. Discos gressorius dlstinctas. Apertora 
respiratoria ad marglDem dextram pallii in parte posteriore posita; aper- 
tura analis vicina, sed postice et infra posita. Apertura genitalis ad 
latus dextrum corporis, sab parte anteriore libera pallii posita (in A, 
Califomico duobns orlflciis distinctis munita). Porus mucosus caudalis 
triangularis erectus supra apicem pedis. 

Maxilla leviter arcuata, costis numerosis (viil-xx), validis, confertis 
munita; marginlbus denticulatis. 

Lamina lingualis ut in Helice constituta. Dentes medians tricuspid 
datffi; laterales blcuspidatas; marginales quadratse, irregulariter cuspi- 
dat», cuspide interna producta, externa saspisslme subobsoleta. 

Habitat in regionibus Faciflcis Statuorum Unitorum, inter Oceanum et 
montes "Cascade" et "Sierra Nevada" dictas, de lat. 34° usque ad 49®. 

Genus a cl. Morch primo descriptura, Mai. Blatt. YI, 110, Oct., 1859; 
postquam a W. 6. Binney Amer. Joum. Conch. I, 48, pi. vi, flg. 11-13, 
1866 ; delude, W. G. Binney et T. Bland, L. and F. W. Shells N. A., I, 278, 
f. 496-8, 1869. Ceteris auctoribus ad Limacem refertur : Gould in Terr. 
MoU. U. S. ir. 1861 ; W. G. Binney ante, Terr. Moll. IV, 1859 ; Tryon, 
Am. Journ. Conch., Ill, 316, 1868. 

Genus Limaci, Arioni et Prophysaonti affine, sed facile dlstingnendum. 
Limaci affine est testa interna, positione aperturse respiratorife, et disco 
gressorio distincto; sed differt poro mucoso caudali, maxilla costata, 
dentibus marginalibus quadratis laminae lingualis, et positione apertura 
genitalis. Arioni simile poro mucoso caudali, disco gressorio distincto, 
maxUla costata, lamina llnguali, positione aperturse genitalis ; sed differt 
positione aperturse resplratorise, et testa interna. Prophysaonti simUe 
testa Interna, maxilla costata, lamina llnguali ; sed differt positione aper- 
turarum, resplratorise et genitalis, disco gressorio distincto, et poro mucoso 
caudali. 

Ab ceteris generibus Amerlcanis limaciformibus aut subllmaciformibus, 
Veronicella, Binneia, Hemphilliay Tebennophoro et Pallifera sat dlstinctum 
est. 

Species adhuc notae : — 
Ariolimax ColumbianuSy Gould (Limax), Terr. Moll. U. S., II, 43, pi. Ixvi, 

flg. 1. Conf. Binney et Bland, L. and F. W. Shells N. A., 1, 279. 
Ariolimax Calif ornicus, J. G. Cooprr, Froc. Acad. Nat. Sci., Fhlla., 1872, 

p. 146, pi. Ill, flg. D, 1-3. 
Ariolimax niger, J. G. Cooper, Z. c, 147, pi. ill, flg. E, 1-4. 
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Animal limaciform, blunt in front, pointed behind. Man- 
tle anterior, small, bluntly truncated before and behind, free 
around its edges, containing a well defined, solid, t>estaceous 
plate. A longitudinal furrow along the sides above the foot. 
A distinct locomotive disk. Respiratory orifice at the poste- 
rior third of the mantle, with a cleft to its right margin. 
Anal orifice contiguous to the last, slightly below and behind 
it. Orifices of generation on the right of the body, below 
the anterior, free part of the mantle, distinct but contiguous 
(in A. californicus, certainly), that of the male organ ante- 
rior. Tail furnished with a perpendicular, triangular mucus 
pore, with a horizontal mucus slit to the end of the tail. 

Testaceous plate flat, thick, calcareous, simple, not spiral; 
longer than wide, hexagonal. 

Jaw (see L. and F. W. Shells, p. 278, fig. 497) slightly 
arcuate, with numerous (from eight to twenty in the several 
species) stout, crowded ribs, denticulating either margin. 

Lingual membrane (see L. and F. W. Shells I, p. 279, 
fig. 498) as usual in Helix. Teeth in numerous horizontal 
rows ; centrals tricuspid ; laterals bicuspid ; marginala.|^see 
our plate xiii, fig. 1) quadrate, irregularly denticulated, the 
inner cusp the largest.* 

Inhabits the Pacific Coast of the United States, at least 
from lat. 34^ to 49^, apparently not eastward of the Sierra 
Nevada and Cascade Ranges. 

The species on which Jhe genus was founded has been 
known for many years as a Limax (see Gould in Terr. Moll. 
U. S., II, III and Ex. Ex. Mollusca, where an additional 
figure is given), but it was not until 1859 that MOrch (Mai. 
Blatt. VI, 110) recognized it to be distinct from Limax and 
proposed a generic name, Ariolimax. In 1865, W. G. 
Binney (Amer. Journ. Conch. I, p. 48, pi. vi, figs. 11-13) 
gave a more detailed generic description, adding figures of 

*Iii only one inatanoe have we eeen marginal teeth as in our figure. In all other 
Bpecimens examined the marginals are as Hgured in L. and K. W. Shells, I. c, with one 
long casp and one obsolete side cusp. 
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jaw and lingual dentition. These were also given in our 
Land and Fresh Water Shells N. A., I, p. 278, figs. 496-8 
(1869). As late as 1868 the species is still retjiined in 
Limax byTryon (Amer. Journ. Conch. Ill, 315), who gives 
a copy of one of Gould's figures from the Terrestrial 
Mollusks. 

The genus has affinities with, but is readily distinguished 
from, LimaXy Arion and Prophysaon. It agrees with 
Liniax in having an internal shelly plate, in the position of 
its respiratory orifice and its distinct locomotive disk ; but it 
differs in having a caudal mucus pore, a ribbed jaw, quadmte 
(not aculeate) marginal teeth on the lingual membrane, and 
in the position of its genital orifice. With Arion it agrees 
in having a mucus pore, a distinct locomotive disk, a ribbed 
jaw, in its lingual membrane, and position of the genital 
orifice ; but it differs in the position of its respiratory orifice 
aud its internal shell. With Prophysaon it agrees in having 
an internal shell, a ribbed jaw, in its lingual membrane ; but 
differs in the position of the genital and respiratory orifices, 
in its distinct locomotive disk and caudal mucus pore. 

From the other sluglike, or semi-sluglike American genera, 
TebennophoruSy Pallifera^ Binneia, Hemphillia^ Veronicella^ 
it is most readily distinguished. 

Several species are known : — 

ArioUmax Columbianus, Gould {Lhnax) see L. and F. W. 
Shells, I, 279, for its synonymy, to which must be added 
Lhnax Columbianus^ Tryon, Amer. Journ. Conch., Ill, 
315, pi. xvi, fig. 1, copy. (1868.) This is found in 
Washington Territory and Oregon, confined, according 
to Dr. Cooper, to the west of the Cascades. 

Ariolimax Californicus, J. G. Cooper, Proc. Phila. Acad. 
Nat. Sci., 1872, p. 146, pi. iii, fig. D, 1-3. California, 
in the Coast Range, once only in the Sierra Nevada in 
lat. 390. 
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ArtoUmax niger^ J. G. Cooper, I. c. 149, pi. iii, fig. E, 1-4. 
San Francisco Bay. An examinatipn of the original 
specimens belonging to the State collection of California 
convinced us of this being a distinct species. The 
anatomy, especially the genitalia, of these species varies 
greatly, as we hope to show in a future paper. 

On the Generic Position of Kellx 1 jclmuclillA, MmU 

Prominent among the group of Helices known as DenteU 
laria is Helix hjchnuchiis^ Mtiller, a species well known from 
its characteristic shell. Though its specific identity is un- 
questioned, it has been less fortunate with respect to generic 
position. From an examination of the generative organs 
and jaw, this species was referred by M. de St. Simon 
(Journ. de Conch. Ill, p. 227, Aug., 1853) to the genus 
Zonites. So positively was this determination made that it 
has been accepted by subsequent authors, either absolutely 
or to a degree sufficient to throw doubt upon the species 
being a true Helix. Thus in the second edition of Albers' 
"Die Heliceen," p. 79, there is a paragraph fixing the place 
it would hold as a distinct genus among the Vitrinea^ should 
St. Simon's observations be confirmed; and quite recently 
we find it singled out by Messrs. Fischer and Crosse (Moll. 
Mex. et Guat., p. 205) as an instance of the shell of a 
terrestrial moUusk being unreliable in indicating generic 
position. 

Early in our studies of the classification of land shells, we 
were inclined to doubt the correctness of St. Simon's decis- 
ion. On consulting his paper (p. 234) we noticed that he 
placed Helix lychnuchus in Zonites simply because he ac- 
cepted Moquin-Tandon's decision that Zonites is generically 
distinct fronj Helix, in having (1) a jaw without ribs or 
marginal denticulations and with a median rostriform pro- 
jection to its cutting edge; and (2) by the absence of dart, 
dart sac and multifid vesicles in the generative system. We 
had satisfied ourselves that this distinction does not exist, 



Digitized by LjOOQIC 



302 On Prophysaon^ etc. 

and even at the time of writing his article, St. Simon might 
have learned from the first volume of the "Terrestrial Mol- 
lusks of the United States" that many Helices have the most 
simple form of genitalia, while several true Zonites have the 
dart, dart sac, and some form of multifid vesicle. As to the 
presence or absence of ribs upon the jaw, or a median pro- 
jection to its cutting edge, we were well aware from our own 
observations that those characters were valueless for the pur- 
poses of distinguishing Zonites from Helix. Our doubts as 
to the correctness of the reference by St. Simon of Helix 
lychnuchus to Zonites^ were confirmed on finding the allied 
species* of the subgenus DenteUariay H. orbiculata^ Fer., 
Isabella, Fer., dentiens, Fer., and perplexa, Fer., to be 
true Helices. All of those species have the quadrate mar- 
ginal teeth which characterize the genus Helix, while, as is 
well known, the genus Zonites is characterized by aculeate 
marginal teeth. Moreover we did not observe in any of the 
above species the marginal furrows above the edge of the 
foot, the distinct locomotive disk, or the caudal mucus pore 
prevailing in Zonites. 

Confident, therefore, that the species would prove a true 
Helix, we have for some time endeavored to obtain speci- 
mens of the animal, but have only recently succeeded in so 
doing. Through the kindness of Mr. A. Schramm we are in 
receipt of several specimens preserved in glycerine, from 
Guadeloupe. On examination of these specimens we find, 
from both external and internal characters of the animal, 
that our surmises are corroborated in every particular. The 
species, therefore, animal as well as shell considered, must 
remain in Helix, as now accepted by von Martens and most 
authors. 

Helix lychnuchus. Lingual membrane (pi. xlv, figs. 7, 8), long and broad. 
Teeth arranged in numerous horizontal rows. Centrals tricuspid, laterals 
bicuspid, the side cusps of each being subobsolete ; marginals quadrate, 

* Two more of this subgenus are described below in this paper» p. SOS, 806. 
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low, wide, the upper margin reflected along its whole length and produced 
into two oblique, broad, bluntly rounded cusps, the inner one bluntly 
blfld. 

Jaw (see pi. xlv, fig. 5) arched, high, ends blunt, scarcely attenuated ; 
concave margin with a broad, blunt, median projection. Upper margin 
showing slightly the ends of subobsolete ribs, whose presence is scarcely 
discernible on the anterior surface. Strong perpendicular strisB, and 
stout transverse lines of reinforcement. 

We have also examined the genital system and find it 
apparently as described by M. St. Simon (Z.c). Its char- 
acteristic is the long, flagellate penis, and long, large duct to 
the genital bladder. (See pi. xiv, fig. 6.) The external 
orifice of the generative organs seems, as stated .by M. St. 
Simon, to be under the mantle, not far in advance, on the 
side of the neck, behind the right tentacle. See our re- 
marks on the value of this character in Ann. N. Y. Lye. 
Nat. Hist., X, p. 165. 

It is interesting to state in this connection, that we have 
already rescued from a similar misapprehension one species 
of the genus Leucochroa (L. Boiaaieri^ see Ann. of N. Y. 
Lye. Nat. Hist., X, p. 220), a genus separated from Helix 
on the same grounds as Helix lychnuchus was referred to Zo- 
nitea. We cannot refrain from believing that all the species 
referred to Leucochroay including i, candidissima^ will be 
proved to have quadrate marginal teeth. 

The species allied to Helix lychnuchus^ also referred to 
Dentellariay H. Isabella and H. dentiens^ have decidedly 
costate jaws ; H. orbiculata and perplexa have only some 
approach to ribs on their jaws; the last mentioned has a 
broad median projection. All of them have on their lingual 
membranes marginal teeth of the type described above in 
Helix lychnuchus.* 

*The habitat given ot this species, in Albers, 2d ed. (Porto Rico), is unquestionably 
erroneous. It is by no means uncommon in Guadeloupe, and Pfeiffer refers it also to 
Martinique, but we have not seen any authentic specimen flrom that island. 
June, 1878. 21 Ann. Ltc. Nat. Hist., Vol. x. 
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On the Specific Distinction of Helix Colamblana, Lea, and 
Helix 8*emiana, Gould, 

We have hitherto found difficulty in separating certain 
forms of Helix Columbiana^ Lea, and Helix germana^ Gould, 
but have recently received, through the kindness of Mr. 
Henry Hemphill, specimens of both species, preserved in 
alcohol, from several distinct localities. An examination of 
their soft parts has proved that in the jaw and genital 
system there exists a specific difference readily detected. 
This difference appears to be constant, as we have observed 
it in one specimen, with parietal lamina and quite depressed, 
of Helix ColunManay from San Leandro, California, and 
three from another locality. In Helix germana we also have 
found the characters constant, having examined four speci- 
mens, one from Astoria, the other three from a separate 
locality. 

In the jaw, the distinction is in its general outline and in 
the size and frequency of the ribs on the anterior surface. 
In H, germana the jaw is slightly arcuate (see pi. xiv, fig. 
4) ; the ribs are about eleven in number, broad, crowded, 
with narrow interstices only, generally resembling the jaw 
found in the subgenus Slenotrema (see our L. and F. W. 
Shells N. A., Part I). In Helix Columbiana (pi. xiv, fig. 2) 
the jaw is more arched, the ribs are less numerous, about 
eight, narrower, much more separated, and more decidedly 
produced on either margin, as usual in Mesodon. 

In the genitalia the difference lies in the genital bladder. 
This organ in Helix Columbiana is clavate, short, with a 
short, stout duct (fig. 1, a) but in Helix germana (fig. 3, a) it 
is globular and has a long, narrow duct. 

In both species the retractor muscle of the penis is attached 

NOTB. In L. and F. W. Shells N. A., Part 1, 120, we included H. germana in Steno- 
tremay but it has not the internal transverse tubercle characteristic of that subgenus. 
In the foregoing remarks we have shown that H. germana differs specifically fk-om H. 
ColumbianOf but consider that both species belong to Mesodon rather than the latter to 
Stenotrema. 
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to the vas deferens, a short distance before the latter organ 
enters the penis, which it does at the apex of the penis sac. 

Hacroeyclls Baudont, Petit 

We have already described the lingual membrane of this 
i^ecies. (See Am. Journ. Conch., VII, p. 175,) Recently 
we have received a Guadeloupe specimen (not adult), from 
Mr. Schramm. On extracting the lingual membrane we 
found attached to it a most delicate, transparent, colorless 
jaw, arched, with pointed ends, median projection to cutting 
edge and smooth anterior surface. 

This, added to the lingual dentition, places the species in 
Macrocyclia. 

Bultmiilus multlfaAdatiM, Lam. {Lioatracus,) 
Antigua. Governor Rawson. 

Jaw loDg, very low, slightly arcuate; ends attenuated, pointed; ex- 
tremely thin, transparent ; divided by numerous delicate ribs into over 
thirty plates of the form common to Bulimulus, Cylindrella, etc., the 
upper median plates triangular. 

Lingual membrane broad. Teeth in numerous waving rows, of the 
type we have described and figured in Bulimulus laticinctus. (Ann. Lye. 
Nat. Hist., N. T., X, p. 81, pi. ii, fig. 1, 5.) The centrals are distinctly 
trifld. 

BalimuluA altemaiM, Beck. (^Liostracus,) 
Islands in the Bay of Panama. Mr. McNiel. 

Jaw long, low, slightly arcuate, extremely thin and transparent; divided 
by numerous delicate ribs in about fifty-two plates of the type common in 
BulimulttSf Cylindrellaf etc. 

Lingual membrane as in the preceding species. 

Helix pacliy8*a«tra, Gray. (Dentellaria.) 
Guadeloupe. Mr. Schramm. 

Jaw stout, slightly arcuate, ends blunt ; anterior surface with decided 
ribs, denticulating either margin, about seven, irregularly disposed; both 
ends flpee flrom ribs. 

Lingual membrane as usual in the subgenus ; see above, p. 803 and plate 
ziv, figs. 7, 8, for those of Helix lychnw^us. 
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Keltx JTosepliiliee, F6r. (JDenUllaria,) 
Guadeloupe. Mr. Schramm. 

Jaw stout, ribless ; so strongly arched as to be quite horse-shoe shaped. 
Ends bluntly rounded. A decided median projection to cutting edge, 
marked with strong vertical striae. 

Lingual membrane as in preceding. 

Kelix tnvallda, Adams. (Fleurodonta.) 

Jamaica. Mr. Henry Vendryes. 

Jaw not examined. 

Lingual membrane as In the preceding. The centrals and laterals quite 
short and stout. 

Pimctum mtnutlsstmum, Lea. 

This species was described as Helix minutissima by Mr. 
Isaac Lea, in 1841. Its proper generic position was un- 
known, however, prior to 1864, when Professor Edward S. 
Morse, published figures of the jaw and lingual dentition 
(Journ. Portland Soc, I, p. 27, fig. 70, pi. viii, fig. 71). 

He thus described the jaw : — 

" The buccal plate (fig. 70) is made up of sixteen long, slender, corneous 
laminae, recurved at their cutting edges, these plates partially lapping 
over each other." 

Morse remarked on the similarity between Lea's species 
and //. pygmcBa Drap., of Europe, adding, "and it seems 
singular that it has never been referred to that species," but 
after examination of the jaw of the latter, as figured by 
Moquin-Tandon, Morse considered it generically distinct. 

The following is Moquin-Tandon's description of the jaw 
of U. pygmasa (Moll, de France, II, p. 103, pi. x, fig.' 2, 
1855). 

** MdLchoire large de 0"" .26, peu arqu^e, mince, k peine corn^e, trana- 
parente, assez facUe k ^tudler k cause de la transparence des teguments ; 
extr^mlt^ amlncles; partle moyenne du bord llbre un peu surbaiss^e; 
c6te8 yerticales nombreuses, fines, serr6es ; cr6uelures trSs p^tites.** 
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In W. G. Binney's Synopsis (Smith. Inst. Coll., p. 4, 
Dec, 1863) Hyalina (Conulus) minutissima^ Lea, is enu- 
merated, and Tryon (Amer. Jour. Conch., II, p. 257, 1866) 
placed the species in OonultiSy while quoting the particulars 
given by Morse, of the jaw. 

In 1868, LindstrOm (Gotlands Nut. Moll., taf. iii, f. 12) 
published figures, but without description, of the jaw of 
H. pygmcBa. On comparison of this with Morse's figure of 
minutissima, the identity of the two species could scarcely 
be inferred. 

In our Land and Fresh-water Shells (Part I, p. 221, 1869) 
we adopt Punctumi Morse, as the generic name of Lea's 
species, treating that genus as belonging to Orthalicinoe, by 
reason of the structure of the jaw. 

W. G. Binney (Invert. Mass. 2d ed., p. 403, fig. 665, 
1870) has Hyalina minutissima as occurring in Massachusetts, 
adding in a note "the character of the jaw would place the 
species in the subfamily Orlhalicinoe, as a distinct genus for 
which Morse's name Punctum might be retained, otherwise 
the species would be placed in Hyalina.'^ 

Mr. J. Gwyn Jefireys (Ann. & Mag. Nat. Hist,, Oct., 
1872) refers to Hyalina minutissima as being identical with 
Helix pygmoea, Drap, 

Dr. G. Schacko (Malak. Blatt., p. 178, 1872) has re- 
cently described both jaw and lingual teeth of H pygmcea^ 
showing that both have the same characters as ascribed by 
Morse to Punctum minutissimum. 

• The following is a translation of Schacko's description of 
the jaw of H. pygmoea: — 

" The jaw consists of nineteen plates, which are grouped in the form 
of a horse-shoe. They lie together like the tiles of a roof, and partially 
cover one another. The plates are connected by a fine transparent mem- 
brane. The middle plate, which is the largest, and perfectly straight at 
the top, lies entirely alone, so that a space is visible between it and the 
two next side-plates. These are smaller and of the same length, while 
the top is slightly curved. The plates have the same form as regards 
their length, but the curve increases towards the end plates. The third 
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plate ttom the middle begins to cover the second, the fifth covers half of 
the foarth, and the succeeding plates always morCi until the last covers 
two- thirds of the preceding one." 

The formula of the lingual membrane is given by Schacko 
as being one hundred and fourteen rows of 19-1-19 ; by 
Morse of Lea's species, fifty-one rows of 13-1^13. 

The centrals of H. pygmcea are said by Schacko to be tri- 
cuspid; the two side centrals so small, and scarcely recog- 
nizable, that they entirely disappeared in one specimen ; the 
laterals bicuspid. He remarks that every tooth of the 
radula lies alone, so that even the cu§ps do not cover or 
disturb the basal surfaces of the overlying rows. 

Schacko refers to the near alliance, in form of jaw espec- 
ially, of jff. pygmcea with H* minutissima of the genus 
Punctum of Morse. 

Looking at the descriptions and figurea of the jaws of 
pygnuBa and minutissima^ we notice, with striking general 
similarity of characters, some differences ; on the other hand 
the lingual teeth of the two forms appear to be the same, and 
the shells without variation of specific value. 

The facts regarding the distribution of H. pygmjota^ which 
may be treated as one of the circumpolar species, favor the 
opinion, which we are disposed to adopt, that Lea's specific 
name must be placed in the synonymy of Punctum pyg- 
mceum. 

The species known as If. pygmcea, Drap, has an extensive 
range in northern (Lapland, Denmark, etc.) and central 
Europe. The North American form occurs in California,* 
also in Maine, Massachusetts, New York and Ohio, and has 
lately been discovered by Mr. Hugo W. Ericsson, in Bosque 
CJounty, Texas. 

CJeoBtalacns maeulosiM, Allm. 

On p. 293 of this article we compared Prophysaon with 
the Irish genus OeomcUacuSj as far as known to us by pub- 
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lished descriptions.* Since then we have received through 
the kindness of Mr. Gwyn Jeffreys ^ix specimens, preserved 
in spirit, of Geomalacus maculosus, Allm. This enables us 
to give the following description and figures. 

Jaw (fig. A), high, stoat, dark horn-colored, arched, ends but little 
attennatcd, bluntly rounded; anterior surface with about twelve, broad, 
crowded ribs, of which four on the middle part of the jaw are stout, well 
developed, denticulating either margin, and produced below so as to give 
the appearance of a median projection to the cutting edge : the remainder 
of the ribs are unequally developed in the several specimens examined, 
being sometimes scarcely discernible; on one specimen is a median, 
transverse line of reinforcement, parallel to the margins of the jaw. 

Lingual membrane long, not very broad. Teeth arranged in horizontal 
rows, of the form common to the Helicince, Centrals (flg. B) tricuspid, 
laterals (Fig B) bicuspid, the external cusps of each being subobsolete. 
Marginals (Fig. C) quadrate, with one long inner oblique, pointed cusp, 
and one outer, small, pointed cusp. Extreme marginals lower than 
wide, but retaining the same bicuspid character. 




Fig. A gives an enlarged view of the jaw. B gives one 
central and two lateral teeth of the lingual membrane. C 
gives several marginals. 

The genitalia are as usual in the limaciform Helicinos, The testicle is 
black, embedded in the upper lobe of the liver, connected by a long 
epididymis to the oviduct. The ovary is tongue shaped. The oviduct is 
convoluted. The genital bladder is small, round, with a long, delicate 
duct. The vas deferens is twice as long as the whole genital system, four 

*OwiDg to oar copy of Xachrichtsbl. mal. Gesellsch. being imperfect, the description 
of Heynemann I, p. 165-168, pi. i, flg. 1, is known to us only fh>m the notice in the Zoo- 
logical Record, VI, p. 666. 
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times as long as the penis sac, which it enters at its apex. This sac is 
cylindrical, stouter and longer than the vagina ; the retractor muscle is 
Inserted opposite the entrance of the vas deferens, beyond which point 
the sac is extended in a short delicate duct, which enters a large ovate 
organ, one-third the length of the penis sac. This organ is the peculiar 
characteristic of the species, present in all the six specimens examined. 
It no doubt is of the same use as the bulb-like termination sometimes 
found to the flagellum in other species, but is of extraordinary dimen- 
sions. 

EXPLANATION OF PLATES XHI AND XIV. 

The separate organs of the anatomical figures will readily 
be recognized, or may be compai;ed with the figures in "Ter- 
restrial MoUusks U. S.," !• 

Plate XIU. 

Fig. 1. Ariolimax nigei\ The extreme marginal teeth. 
See p. 299, foot note. 

Fig. 2. Prophysaon HemphiUi. The internal shell en- 
larged. 

Fig. 3. The same. Digestive system. Same form as 
fig. 5. 

Fig. 4. The same. The jaw greatly magnified. 

Fig. 5. The same. The genitalia of the form referred 
to on p*. 296. a, the genital bladder. 

Fig. 6. The same. The genitalia of the typical form, 
still more enlarged. 

Fig. 7. The same. Central, lateral and marginal teeth 
of the lingual membrane. 

Fig. 8. The same. External view of a specimen con- 
tracted in spirits. Magnified. 

Plate XIV. 

Fig. 1. Helix Columbiana^ Lea. The genitalia, a, the 
genital bladder. 

Fig. 2. The same. Jaw. 

Fig. 3. Helix germanay Gld. The genitalia, a, the 
genital bladder. 
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Fig. 4. The same. Jaw. 

Fig. 5. Helix lychnuchus^ Mull. Jaw. 

Fig. 6. The same. Genitalia. The accessory gland of 
the epididj'mis is not shown in the figure. It was broken off. 

Fig. 7. The same. A group of central and lateral teeth 
of the lingual membrane. 

Fig. 8. The same. Marginal teeth from the left of the 
median line of the lingual membrane. 



XXVIII. — On the Physical Geography of and the Distribu- 
tion of Terrestrial Molliisca in, the, Bahama Islands. 

By THOMAS BLAND. 
Read April 88, 187S. 

* The northern end of the extensive and remarkable group 
called the Bahama, or Lucayos Islands, lies opposite southern 
Florida, and from this point the islands stretch off in a 
double series, nearly parallel to the trend of Cuba and San 
Domingo, and terminate properly in the Turk's Island Bank, 
on which are the last, and most easterly, of this chain of in- 
habited islands, which extends about 600 miles, from within 
70 miles of the coast of Florida, to within 100 miles of that 
of San Domingo. 

The following brief description of the Banks and Islands, 
defined generally by the 100-fathom line of soundings, is 
taken principally from the valuable ''Report on the Bahamas," 
by Governor Rawson, which report accompanied the oflicial 
"Blue Book" of that colony, for 1864; the soundings from 
the charts issued by the TJ. S. Coast Survey, and the Hydro- 
graphic Oflice of the U. S. Navy. 

The Little Bahama Bank.— This is the most northerly bank ; its north- 
western point, MatanUla Reef, is 70 miles from the Florida shore, sepa- 
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rated firom It by the Gulf of Florida, the greatest depth of which, on the 
line of the axis of the Gulf Stream, off the western edge of the Reef, is 
844 fathoms (2,064 feet). The area of the Bank is about 6,560 square 
miles, of which the islands occupy about 1,200; it is separated firom the 
Great Bahama Bank by the northwestern and northeastern Providence 
Channels, but is not more than 45 miles from any part of it; at the 
nearest point only 15 miles. 

The Little Bank contains only two islands of considerable size ; Abaco 
(divided by a narrow channel into Great and Little Abaco) and Grand 
Bahama. *^ Hole in the Wall," at the southeast end of Great Abaco, is 
568 miles distant fi*om Cape Uatteras. 

The Great Bahama Bank. — This Bank, south and southeast of the Little 
Bank, is separated from it by the Providence Channels, from Florida by 
the Gulf of Florida, by the Santaren Channel from Salt Key Bank, and 
by the Nicholas or Old Bahama Channel firom Cuba, firom which Key San 
Domingo, the southern extremity of the Bank, is distant about 40 miles. 

The greatest depth of the Gulf of Florida between Cape Florida and 
Gun Key, on the western side of the Great Bank, is 809 fathoms (1,854 
feet), and more southerly, between Carysfort Beef and Orange Key 
(distance about 60 miles), 475 fathoms (2,850 feet). The greatest depth 
of the Santareu Channel, between the Great Bank and Anguilla Island 
on the Salt Key Bank (distance about 27 miles), is 386 fathoms (2,816 feet). 

The Great Bank has an area of about 87,000 square miles, of which the 
islands upon it occupy about 2,857 square miles. 

This Bank is penetrated at its centre by a deep Sound, the Gulf of 
Providence (known as the "Tongue of the Ocean"), for a distance of 110 
miles, with an average width of 25 to 80 miles, approached firom the 
northwest and northeast by the two Providence Channels. 

Tbe principal islands on the Great Bank are as follows :— 

The Bimiuis, two small Keys on the western side, about 45 miles from 
Cape Florida. On the western edge of the Gulf of Providence, skirting 
the Bank, is Andros Island, the largest of the group (area 1,600 square 
miles), and to the northeast of It, the Berry Islands. 

East of the Gulf of Providence and at the northeast and east edge of 
the Bank, is Eleuthera, followed in the same direction, southeast, and then 
south, by a succession of long, narrow islands, viz., San Salvador or Cat 
Island,* Long Island and Ragged Island. 

On the north edge of the Bank, at the eastern entrance of the Gulf of 
Providence, Is New Providence, and to the southeast of it, Exuma, with 
its chain of Keys extending 100 miles, lying on tbe eastern edge of the 
bank and on the western side of Exuma Sound, which breaks the con- 
tinuity of the Bank between San Salvador and Long Island, and runs 
about 100 miles in a northwesterly direction, with an average width of 40 
miles. 

* Watling's Island ie, by some, called San Salvador, but In giving that name to Cat 
Island I follow Governor Rawson. 



Digitized by LjOOQIC 



of the Bahama Islands. 313 

8aU Key Bank,— This Bank lies in the triangular interval west of the 
Great Bank, between it, Florida and Cuba. Its area is about 1,430 square 
miles ; there are no inhabited Keys upon it. 

Elbow Key, on its west side is about 60 miles distant firom Sombrero 
Key (Florida Keys), and the greatest depth of water between them is 600 
fathoms (S,000 feet). Salt Key, on the southwest of the Bank, is about 30 
miles from Bahia de Cadiz (Keys north of Cuba), with depth between 
them of 634 fathoms (3,204 feet). The distance and depth of the Santaren 
Channel, between Anguilla Island (Salt Key Bank) and the Great Bank, 
have been already stated. 

Islands east of^ and between^ the Cheat Bank and the Caicos Bank, — To the 
eastward of the Great Bank, and separated from it and from each other 
by deep water, are Watling*s Island (40 miles east of the south end of 
San Salvador), Rum Key (24 miles from the northeast end of Long 
Island) and Conception Island, which is between San Salvador and Bum 
Key. 

Southeast of Long Island the chain of islands is continued to the south- 
east and south, as follows:— On a distinct Bank, separated from Long 
Island on the Great Bank by the Crooked Island Passage (26 miles in 
width), are Crooked Island, Acklln*s Island, with Castle Island, of small 
size, at its southern extremity, and Fortune Island or Long Key. 

To the northeast of Crooked Island lies Samana or Atwood Key (unin- 
habited), and to the east of Acklln*s Island there Is a cluster of small 
islets, called Plana, or French Keys. To the southeast, about 46 miles 
from Acklln's Island, is Mayaguana. 

Caicos and Turk Islands Banks.— ln the same southeasterly direction fs 
the Caicos Bank (on which are several islands), separated ftom Maya- 
guana by the Caicos Channel, about 30 miles in width, and at a short 
distance to the southeast, on another Bank, with the Turk Passage 
between it and the Caicos Bank, He the Turk Islands. 

Mouchoir Carre, Silver and Navidad Banks. — These three Banks of 
coral and sand, separated by deep water channels of 80 to 40 miles In 
width, extend the Bahama chain of islands to the southeast, about 100 
miles, viz., Mouchoir Carr6, Sliver Bank, which is about 36 miles north of 
Cape Vlejo Frances (San Domingo) and Navidad Bank, the southeast end 
of which lies north-northeast about 32 miles from Cape Cabron, the 
nearest part of San Domingo. 

Great and Little Inagua, or Heneagua. — Detached from all the other 
islands, from 60 to 70 miles south of Acklin*s Island and Mayaguana, 
nearly in the latitude of the Turk Islands, are Great and Little Inagua, 
standing, I believe, on one Bank. Great Inagua (area 630 square miles) 
is one of the largest and finest of the Bahama group. These islands, 
north of, and opposite the Windward Passage, between Cuba and San 
Domingo, are about 65 miles from the northwestern extremity of the 
latter and about 60 miles from Point Maysi the northwestern end of the 
former. 
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Lieut. Nelson (Proc. Geo. Soc, IX, 203) mentions that, 
generally speaking, the islands are on the windward sides 
of their respective groups and banks. The exceptions re- 
ferred to by Mr. Rawson (Report, 11) are Grand Bahama 
on the southern side of the Little Bank, New Providence on 
the northern side, and the Biminis on the northwestern edge 
of the Great Bank. 

No part of any of the islands exceeds the height of 200 
feet, generally much less. The shores of a few present an 
abrupt face, or cliff, not exceeding 40 feet in height. They 
are almost universally environed with reefs or shelves of 
rock, which extend often to a considerable distance, and 
usually terminate abruptly. Professor Agassiz (Bulletin 
Mus. Comp. Zool., I, 271) observes that "the Bahamas and 
the reefs to the northeast of Cuba exhibit very abrupt slopes 
and a great depth is reached close to the shores of the Banks, 
so that the Bahamas resemble the coral reefs of the Pacific 
much more than the reefs of the coast of Florida." 

Dana refers to the Bahamas as being coral reefs and reef 
islands, essentially like atoll reefs. 

The geological formation of these islands appears to be 
very similar to that of Bermuda ; their form and surface con- 
dition, being due to a great extent to the prevailing winds 
and currents, but owing much, probably, as remarked by 
Dana, with reference to the Bermudas, '*to the configuration 
of the land upon which the coral reefs were built up." 

Nelson (I.e.) explaining his reasons for calling the Bahamas 
the Gulf Stream Ddta^ refers to it as, — 

"A Delta which has been apparently thrown down by the waters of the 
Gulf Stream on their receiving a check from those of the Atlantic as they 
emerge in fall strength from the Galf of Mexico." He adds, ** although 
such deposits will be greatly accelerated in formation, and gain much 
stability, by finding ready-made hilly ground under the sea, nevertheless 
they can be formed without this; but taking into account the remarkably 
symmetrical relation between the sweep of the Bahamas and that of the 
submarine mountain range of the Leeward Islands (with which they form 
a continuous S-like series), as well as the very general absence of shifting 
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sands, it may be sarmised that the Bahama Delta hcts had the advantage of 
sach ready-made base and submarine uncleas of aggregation." 

With respect to the present surface condition of the 
Bahamas, as compared with that of the Bermudas, the evi- 
dence lately made known by Mr. J. Matthew Jones of sub- 
sidence in the latter should not pass unnoticed. 

In a communication published in "Nature" (Aug. 1, 1872), 
Mr. Jones explains that about two years ago submarine blast- 
ings were carried on at the entrance of Hamilton harbor, and 
at a depth of over six fathoms a cavern was broken into 
which contained stalactites and red earth. Also, that inuring 
the past two years similar blastings had taken place inside an 
artificial harbor, situate at the western extremity of the 
islands, for the purpose of forming a bed of sufficient depth 
for the reception of the great dock constructed several years 
ago, in England. 

Mr. Jones thus states and comments on the results : — 

"The excavations extended to a depth of 52 feet below low water mark. 
At 46 feet occurred a layer of red earth 2 feet in thickness, containing 
remains of cedar trees, which layer rested upon a bed of compact calca- 
» reous sandstone. Heye we have the first satisfactory evidence of the 
submergence of an extensive deposit of soil once upon the surface, and 
that to the depth of 48 feet below the present low water level, which con- 
sequently grants an equal elevation above it in former times. Now on 
carefully sui*veying the Bermuda chart, we find that an elevation of 48 
feet will bring the whole space which intervenes between the present 
land and the barrier reef, now covered with water, above the water level. 
This attained, what more is required to prove the former extent of the 
island group, before the present submergence, to the present barrier 
reef? 

Mr. Jones promises ftfrther evidence on this interesting 
subject. 

Whether any similar proofs of subsidence have been 
noticed in the Bahamas, I am unable to state. 

I now propose to consider the evidence afforded by the 
distribution of the Land Shells on the Bahama Islands. 
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The total number of species known to inhabit the Bahamas 
is about 80, of which a few species have not yet been satis- 
factorily determined or described ;* 20 belong to operculate 
genera, and the remainder are inoperculates. 

The operculate genera represented are Olenqpomay Cy- 
clostomics, CisttUa,^ Chondropoma, Trochatella^ Helicina 
Schasicheila and Alcadia. 

The occurrence on the Great Bank, in New Providence 
and Eleuthera, of a Schasicheila (8. Bahamensis Pf.), is 
singular, inasmuch as the genus is not otherwise represented 
in the West Indies. Of the four other known species, three 
belong to the Mexican fauna; the habitat of 8. mimiscula 
Pf. is unknown. 

The operculates considered, the land shell fauna of the 
Bahamas is essentially West Indian, and that of the Great 
Bank closely allied to the Cuban fauna. 

Of the five species (exclusive of Cistula scabrosa) on the 
Great Bank, all of which are confined to it, the three follow- 
ing are also found in Cuba; Chondropoma canescens Pfr., 
Trochatella rupeslris Pfr., and Alcadia minima Orb. 

There are no Cuban operculate species east of the Great 
Bank. Several species of the Crooked 'Island Bank occur * 
in Inagua, and one qu the Turk Bank, while three species 
are common to the latter and Inagua. 

With respect to the iuoperculate species, omitting several, 
the alEnities of whiph have not been determined, the follow- 
ing genera and groups are represented, viz. : Zonites {Con-- 
ulus?) ; Helix {Microphysa^ Polygyra^ Thelidomus^ Plagi- 
OPTYCHA and Polymita) ; Cylindrella 6. s., one species; 
Macroceramus^ two species ; Bulimulus (Liostracus^ Mesem- 
brinus and LeptomeruSy one species of each) ; Cionella (Lep- 
tinaria^ one species) ; 8tenogyra ( OpeaSy 8ubulina» Mdan- 

*X complete catalogue of the epecies, ehowlDg their distribution, is in course of 
preparation and will shortly be published. 

t The single species C. seabroaa Humph., referred by Sowerby to Proyldence Island, 
and by Gray to Jamaica, I do not know. The names of genera or groups (of the in- 
operculates also), most numerously represented, are printed in capital letters. 
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iella) ; Papa (Strophia and Leucochila) ; Orthalims; 8uc- 
cinea; Glandina (Oleacina^ one species). 

Judging from the inoperculates, as well as the operculates, 
the West Indian character of the Bahama land shell fauna 
is manifest. 

The following is a list of the inoperculate species com- 
mon to the Bahamas and the adjacent continent, Bermuda 
and certain of the West India Islands. The distribution in 
the Bahamas is indicated by the use of the abbreviations L. 
and Gt. Bk. (Little and Great Bank) ; Is. East (islands be- 
tween the Great and Caicos Banks) ; Turk Is. ; Gt. and L. 
Inagua (Grdat and Little Inagua). 

ZONITBS. 



Conulus? Gundlachi Pftr., . 


. . Gt. Bk., 
Hki.ix. 


. . Florida, Cuba. 
Haiti, Porto Blco. 


Microphysa vortex Pft*., 


. . Gt. Bk., 


. . Florida, Cuba, 
Haiti, Porto Rico. 


Mcrophysa Boothiana Pflr., 


. . Gt. Bk., 


. . . Cuba, Haiti. 


Polygyra microdonta Desh., 


. . Gt. Bk., 


.... Bermuda. 


Thelidomus provUoria Pfr., 


. . Gt. Bk., 


Cuba. 


Flagioptycha Albersiana Pft., 


. Gt. Inagua, Tttrk Is., Haiti. 


Playioptycha discultts, Desh., 


. Turk Is., 


.... Haiti. 


PolymUa varians Mke., 


. . L. and Gt. 


Bk., 




Is. East., 


. . Florida Keys. 


Macroceramus GosseiTtr,, 


. . Gt. Bk., 


. . Florida, Cuba. 


BULIMULUS. 




Leptomerus sepulcralis Poey, 


. Gt. Bk., 


Cuba. 


Stknogyra. 




OpeasmhulaVtv,, . . . 


. . Gt. Bk., 


. . Florida, Cuba, 
Haiti, Porto Rico. 


Opeas octonoides C. B. Ad., 


. . Gt.Bk., 


. . Florida, Cuba, 
Porto Rico. 


JSubulina octona Ch., . . 


. . Gt. Bk., 


. . Florida, Cuba, 
Haiti, etc. 


Melaniella gracitlima Pftr., 


. . Gt. Bk., 


. . Florida, Cuba, 
St. Thomas. 
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Pupa. 

Strophia mumia Brag., ... L. Bk., Cuba. 

Turk Is. 

Strophiaiostoma'Ptr., .... Turk Is., Gt. Inagua, . Caba. 

Strophia incana Binn., .... Is. East, . . Florida Keys. 

Caba. 

Strophia marmorata Pft., . . . Gt. Bk., Cuba. 

Strophia cydostoma Ktist., . . Gt. Bk., Cuba. 

Strophia Cumingiana Pft*., . . Is. East, Cuba. 

Leucochila Jallax* Say, , . . Is. East, .... Bermuda, 

Turk Is., . . Florida, Cuba, 
Gt. Inagua, .... Haiti. 

Leucochila pellucida Vit,, , . . Turk Is., Gt.Bk., Bermuda, Texas? 

Cuba, Haiti. 

Orthalicus undatus^ Brug., . Gt. Bk., . . Florida, Cuba. 

SucciNEA Zt^eoZa Gould, . . . Gt.Bk., . . Texas, Florida, 

Haiti. 

Glandina. 
OleacinasolidulaVtt., .... Gt.Bk., Cuba. 



The distribution shown in the foregoing list proves in a 
marked manner the alliance of the Bahamas, and of the 
Great Bank especially, with Cuba. The numerous repre- 
sentatives of Polymita and of Strophia^ and the occurrence 
of Polygyra^ Thelidomus and Melaniella on the Great Bank 
only (all three groups unrepresented in Haiti) afford similar 
proof, while the development of Plagioptycha in the Turk 
Islands and Great Inagua, with the fact that P. Albersiana 
and disculus are common to them and Haiti, appears to indi- 
cate their connection with the latter island. 

Dr. Cleve (Geology of the N. E. West India Islands, 
Stockholm, 1871) mentions that Anegada (on the Virgin 
Bank) is geologically in all respects different from the other 
Virgin Islands, that it lies northwest to southeast (the 
others extending from west to east) and has a close resem- 
blance to the Bahamas. The land shells of Anegada, how- 
ever, in common with those of the other islands on the 

• I inclade, for the present purpose, the forms known as marginaius and nitidulut, 
t A single specimen In the cabinet of Mr. Bawson, said to be fh>m the Biminis. 
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Virgin Bank, have no special relations with those of the Ba- 
hamas. Most of the Anegada species occur in other of the 
Virgin Islands and in Porto Rico, none of them in the Ba- 
hamas. 

In connection with the facts stated as to the distribution 
of terrestrial shells in the Bahama Islands, and the infer- 
ences with regard to their f\)rmer more intimate relations 
with each other and with adjacent lands, the views of Prof. 
Dana (Corals and Coral Islands, 1872) are of great value. 
In the chapter vi (p. ^-^48), entitled "Geological Conclusions," 
Dana considers at some length "The Oceanic Coral Island 
Subsidence," and after treating the subject with reference 
more especially to the Pacific tropics, he says (p. 368) : — 

** The changes which took place cotemporaneotisly in the Atlantic trop- 
ics are very Imperfectly recorded. The Bahamas show by their form and 
position that they cover a submerged laud of large area, stretching over 
six hundred miles from northwest to southeast. The long line of reefs 
and the Florida Keys, trending far away from the land of southern Flor- 
ida, are evidence that this Florida region participated in the downward 
movement though to a less extent than the Bahamas. Again, the islands 
of the West Indies diminish in size to the eastward, being quite small In 
the long line that look out upon the blank ocean, just us if the subsidence 
Increased In that direction. Finally, the Atlantic beyond Is water only, 
as If it had been made a blank by the sinking of its lands. 

"Thus the size of the Islands as well as the existence of coral banks, 
and also the blunkness of the ocean's surface, all appear to bear evidence 
to a great subsidence. 

"The peninsula of Florida, Cuba and the Bahamas look, as they lie 
together, as If all were once part of a greater Florida, or southeastern 
prolongation of the continent. The northwestern and southwestern 
trends, characterizing the great features of the American continent, run 
through the whole like a warp and woof structure binding them together 
in one system ; the former trend, the northwest, existing in Florida and 
the Bahamas, and the main line of Cuba; and the latter course, the west- 
southwest. In cross Hues of Islands In the Bahamas (one at the north ex- 
tremity, another In the line of Nassau, and others to the southeast), on 
the high lands of northwestern and southeastern Cuba, and In the Florida 
line of reefs, and even further, In a submerged ridge between Florida and 
Cuba. This combination of the two continental trends shows that the 
lands are one In system, if they were never one in continuous dry land. 

*• We can not here Infer that there was a regular Increase of subsidence 
from Florida eastward ; or that Florida and Cuba participated in It equally 
JUNE, 1873. ' 22 Ann. Lyc. Nat. Hist., Vol. x. 
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with the intermediate and adjoining seas ; for the facts in the Pacific have 
shown that the subsiding oceanic area had its nearly parallel bands of 
greater and less subsidence; that areas of greatest sinking alternated 
with others of less, as explained on page 826; and that the groups of 
high islands are along the bands of least sinking. So in the Atlantic, the 
subsidence was probably much greater between Florida and Cuba than in 
the peninsula of Florida itself; and greater along the Caribbean Sea par- 
allel with Cuba, as well as along the Bahama reefs, than in Cuba. 

'' The position of the lonely Bermuda atoll confirms these deductions. 
Its solitary state is reason for suspecting that great changes have taken 
place about it; for it is not natural for islands to be alone. The tongue 
of warm water, due to the Gulf Stream, in which the Bermudas lie, is 
narrow, and an island a hundred miles or more distant to the northeast- 
by-east, or in the line of its trend (p. 219), if experiencing the same sub- 
sidence that made the Bermuda land an atoll, would have disappeared 
without a coral monument to bear record to its former existence. Twenty 
miles to the south west- by- west tvom the Bermudas, there are two sub- 
merged banks, twenty to forty-seven fathoms under water, showing that 
the Bermudas are not completely alone, and demonstrating that they 
cover a summit in a range of heights; and it may have been a long 
range." 

The facts regarding the diminution in size of the islands 
of the West Indies to the eastward, are of peculiar interest, 
not only as affording conclusive evidence of the greater sub- 
sidence in that direction, but in connection with geographical 
distribution. 

The banks and islands forming the long Bahama chain 
diminish in size to the southeast, where are situated at its 
termination the submerged Mouchoir Carr6, Silver and Navi- 
dad Banks. In a similar manner the submerged Virgin Is- 
land Bank (with Anegada on its northeastern extremity, 
geologically, in the opinion of Dr. Cleve, resembling the 
Bahamas), Sombrero and the Anguilla Bank, teiminate the 
chain of the West Indies (parallel with the Bahamas) east- 
ward from Cuba. 

In the caves of Anguilla the remains of large extinct 
mammalia are found, which must have inhabited a far more 
extensive area, subsequently broken up by subsidence. 

Packard (Amer. Nat., 187^) remarks, "there is every 
probability that the separation of these islands (of the east- 
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ern part of tho West Indies) took place at a late period of 
time, and probably subsequent to the spread of the post- 
pliocene fauna over North America."* 

Dr. Cleve {he.) observes that "the Bahama Islands, the 
Island of Anegada, and a part of Barbuda belong to a very 
recent period. "f 

The same author (/. c. 18), referring to the "Leeward 
Islands," states as follows : — 

"The Islands north of Guadaloupe form two paraUel chains from north- 
west to southeast. The western chain commences with Saha and consists 
of St. Eu8tatiu8t St, KUts, Nevis, Bedonda and Montserrat. All of those 
islands are volcanos and If the line were extended farther to the North 
it would reach the island of Anegada, of post-pliocene date, and aU the 
volcanos seem to be of the same or nearly the same geological time. 
The Bahama Islands, which are also most probably of post-pliocene date, 
have the same direction and seem to be the continuation of the same or 
of a paraUel line of elevation. East of the volcanic range is another 
completely different range of Islands. They are not volcanic and com- 
mence with Sombrero comprising Anguilla, St. Martin, St. Bartholomew^ 
Barbuda and Antigua. AU of these islands are of the tertiary kge, eocene, 
miocene and pliocene." 

lu his "Summary of the Geology of the West Indies" 
(I.e. 47), Dr. Cleve says : — 

** From the facts exposed above it may consequently be inferred, that 
of the two prevailing lines of elevation in the West Indies, the one run- 
ning from west to east originated before the miocene time, and that the 
other from northwest to southeast, commencing with the Bahamas and 
continuing in the same direction down to Trinidad, was formed after the 
miocene time." 

While considering the facts, and geological grouping of 
the Islands quoted above from Dr. Cleve's paper, it should be 
remembered that the land shell fauna of Saba, of St. Eusta- 
tius, St. Kitts and Nevis (all three on one Bank) and of Re- 
donda and Montserrat, and of Barbuda and Antigua (the 

*See also Cope, Proc. Aoad. Nat. Sci. Phil., 1838, and Bland, Proc. Amer. Phil. Soc.'' 
1871. 
tffelicina convexa is common to Bermuda and Barbuda. 
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last two on the same Bank) is, in common with most ot 
the islands to the south, to and inclusive of Trinidad, distinct 
from the fauna of the islands between and inclusive of the 
Bahamas and Cuba, and the Anguilla Bank, on which are 
Anguilla, St. Martin and St. Bartholomew.* 

This difference of the faunas, and the well defined line of 
their separation, must be considered in connccti(m with the 
past and present geological history of the Islands. 

The distribution of the species of the genera Macrocera- 
mus and Strqphia illustrates in a marked manner the dis- 
tinctness of the two faunas just mentioned. Macroceramus 
has two species in the Bahamas (1 common to the Great 
Bank, Florida and Cuba, M. Gossezj being the only species 
found in Jamaica) ; 36 in Cuba, and 10 in Haiti of which 
1 (M. Gundlachi) occurs in both. 

There are two^ other species only in the islands between 
and inclusive of Porto Rico and those on the Anguilla Bank, 
M. signatus \fh\{:\\ besides Haiti, is found in Tortola, Neckcr 
Island and Auegada, all on the Virgin Bank, and in Anguilla 
and St. Bartholomew on the Anguilla Bank ; M, microdon 
occurs in Porto Rico, Viequc, St. Thomas, Tortola and Ane- 
gada. The genus is not represented in St. Croix, and not 
in any of the islands south of the Anguilla Bank. 

Strophia has 16-18 species in the Bahamas of which 1 is 
also in the Florida Keys, and at least 6 in Cuba ; 17 in Cuba ; 
none in Jamaica; 2 in Haiti, of which one, 8. striaiellaj 
occurs in Cuba, Porto Rico, Necker Island and Anegada, 
and the other, S. microsiomay is found also in Cuba, Haiti 
and Porto Rico (Jide Pfr.). Remains of a fossil species, un- 
determinable, are noticed in Sombrero, and a fossil species 
in St. Croix. There is no representative of the genus on 
the Anguilla Bank or to the south of it. 

The exceptions are curious, Macroceramus Gossei and 
Strophia iiva are found in Cura§ao If 

♦ Sec Bland. Proe. Amer. Phil. Soc, I. c. 

fl desire to acknowledge my obligations for spccimeua and the means generally 
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Dana as already quoted, refers to parallel bauds of greater 
aud less subsidence in the Pacific Ocean, and to analogous 
conditions in the Atlantic; — the subsidence was probably, 
he says, " much greater between Florida and Cuba than in 
the Peninsula of Florida itself; and greater along the Carib- 
bean sea parallel with Cuba, as well as along the Bahama 
reefs, than in Cuba." Recent soundings show in these re- 
spects the following facts : 

The greatest depth in the Gulf of Florida, between Key 
West and Havana is within 5 miles of the latter, 800 fathoms 
(4,800 feet), and I have already stated that there is a depth 
in the Nicholas Channel, between Salt Key Bank and Cuba 
of 534 fathoms (3,204 feet). 

Between Cuba and the east end of Jamaica the depth is 
1,244 fathoms (7,464 feet). Eastward of Jamaica, along 
the southern side of Haiti, in about the latitude of Beata 
Island, great depths have been ascertained, — one sounding 
west of that Island gave 2,136 fathoms (12,816 feet), and 
one to the eastward of it 1,840 fathoms (11,040 feet). The 
greater subsidence still further to the east, between the Vir- 
gin Bank and St. Croix, may be inferred from the enormous 
depth there found of no less than 2,580 fathoms (15,480 
feet). 

A line of soundings from the south side of Jamaica and 
east of the Pedro Bank, across the Caribbean Sea to Aspin- 
wall (a distance of about 5»50 miles), shows the instructive 
fact that, with no very considerable exception, the sea bot- 
tom slopes gradually from Jamaica towards the coast of the 
Isthmus of Panama. About 60 miles from Manzanilla Point 
(N.E. of Aspin wall), the depth is 1,215 fathoms (7,290 feet). 
The bottom then rises comparatively rapidly, — the depth at 
about 40 miles from Aspinwall being 677 fathoms (4,062 
feet), and at about 20 miles, 227 fathoms (1,362 feet). 

of studying the land shells of the Bahamas, to the late Mr. Wm. Cooper, Dr. Bryant, 
and 3Ir. Robert Swia : albO to 3f r. W. W. Miller, Mr. Daniel Sargent, of Inagua, and 
Dr. Weinland, bnt especially to Mr. Rawson W. Rawson formerly Goremor of the Ba- 
hamas, and now of Barbadoes and the Windward I.^hiuds. 
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In connection with the relations of the land shell faunas of 
the islands on the noi-th side of the Caribbean Sea, I may 
mention that the greatest depth between the coast of Yucatan 
and Cape San Antonio, the western extremity of Cuba, about 
midway between the two, is 1,164 fathoms (6,984 feet),* — 
between the east end of Jamaica and the west end of Haiti 
(so far as is yet known), 600 fathoms (3,600 feet), and 
north of Mona Island, in the Mona Passage (between Haiti 
and Porto Rico) 250 fathoms (1500 feet). I postpone com- 
parison of the faunas of the islands and the adjacent parts of 
the North American continent, but in regard to the depth 
between Haiti and Jamaica on the west side, and Porto Kico 
on the east it is noticeable, that while the fauna of Haiti has 
very little relation with that of Jamaica, it has much alliance 
with that of Porto Rico. 



XXIX. — Spectroscopic Examination of Silicates. 

By Prof. ALBERT R. LEEDS, 
StOTens lustitute of Technology, Iloboken, N. J. 

Road March 10, 1878. 

While conducting the analysis of a silicious mineral, and 
determining its alkalies by the well-known and universally 
employed process of Prof. J. Lawrence Smith, which it 
would be entirely superfluous to repeat here, it occurred to 
me that a modification of this process would be valuable in 
the spectroscopic examination of silicates. 

It is evident that a pulverulent mixture of a powdered 
mineral with sal-ammoniac and precipitated calcic carbonate 

•I am Indebted to the kindnePH ol rrolcpeor Peirce, Superintendent of the U. S. 
Coast Sarver, and of Professor Henry, of the Smithsonian Institation, for Aill particn- 
1 irs of the deep-sea soundings between Cape Catocbe and Cape San Antonio, ascer* 
tained on the surrey in 187*2. 
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could not be employed in spectroscopic work, while an easily 
fusible chloride would be well adapted to it. The plan was 
therefore adopted of mixing a small quantity of the finely 
powdered mineral with an alcoholic paste of chemically pure 
calcic chloride, and exposing a pellet of the pasty mass, on 
a platinum loop, to the outer fldme of a Bunsen burner, 
before the slit of the spectroscope. 

This, it will be seen at once, is a return to the plan pro- 
posed many years ago, by Prof. Henry Wurtz, for effecting 
the decomposition of silicates and the extraction of their 
alkalies. For some reasons unknown, this method, which 
would seem to be an excellent one, does not appear to have 
come into general use. It will be found, however, that in 
its novel application to ' spectroscopic work, it effects the 
desired object with such ease and rapidity, and with so small 
an expenditure of reagent and material, that hereafter the 
mineralogist will wisH to add this reagent to those in most 
constant use. The calcic chloride paste is most conveniently 
preserved in a small wide-mouthed bottle, stoppered care- 
fully to prevent the evaporation of the alcohol. There is 
the disadvantage in its practical working, that the calcium 
spectrum is always present : and the difficulty of preparing 
and using such a reagent in a way that will exclude the 
presence of minute quantities of sodium, is so great, that 
the presence or absouce of the sodium band cannot be re- 
garded as demonstrating the presence or absence of sodium 
in the mineral under examination. On the other hand, an 
extremely small quantity of the mineml is required. In 
most cases it is sufficient to select a part of tl^e mineral 
which appears to be perfectly pure and unaltered, and to 
rub off as much of the powder (with the corner of a file) as 
could be taken on the end of a small knife-blade. This is 
t^en rubbed up, successively, with either 'an equal amount 
of the paste, or twice, thrice, or four times that amount, as 
may be found necessary. Generally an equal amount will 
be sufficient. An attempt was made to substitute magnesic 
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for calcic chloride, in order to get rid of the calcium 
spectrum ; but this reagent was not powerful enough to 
effect decomposition. The results which may be obtained 
with baric and strontic chlorides, etc., are still to be looked 
for. It should be remarked that no acid vapors are set? free 
by this process, and that the spectroscopist may work for 
hours in a dark room, without injury to himself or his ap- 
paratus ; which he could not do if the mineral were mois- 
tened with hydrochloric or other acid. 

To speak of the results thus far obtained, I would say 
that many minerals which have been reputed to contain 
alkalies, have revealed this fact when tested by the calcic 
chloride process, and that many others in which the alkalies 
have previously escaped detection; have manifested them in 
the most striking manner. It is very noticeable, when 
rocks and minerals are treated in the manner described, 
that lithium, in minute quantities, is not a rare but a very 
common element. Thus, for example, a light greenish 
muscovite from Dixon's Quarry, near Wilmington, Del., 
contains lithium as well as potassium and sodium. In the 
list of analyses of muscovites which is cited in Dana's 
Mineralogy (5th ed., p. 310 and 311), it will be seen that 
only two muscovites are reported as lithium-holding. One 
is a rose colored mica from Goshen, Mass., which was ana- 
lyzed by Prof. Mallet, and contains 0'64 per cent, of 
lithium. The other is a mica from Orange Co., N. Y. 
(the analysis cited differs very widely from that of a nor- 
mal muscovite), and contains 0-06 per cent, lithium. 

One of the varieties of fibrolite, known as bucholzite, 
which occurs as a silky-white coating upon the gneiss rocks 
bordering the Schuylkill river in the vicinity of Philadel- 
phia, gives with calcic chloride, both potassium and lithium 
bands. None of 'the fibrolites, nor any of its varieties, silli- 
manite, monrolite, xenolite, w5rthite, have ever been re- 
ported to contain alkaline metals, texcept a specimen of bu- 
cholzite, analyzed by Brandes (Jour, de Pharm., XCI, 237), 
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and quoted in Dana's Mineralogy, 5th ed., p. 374. It con- 
tained 1'3 per cent, of potassa. 

Certain minerals in whicli we should confidently expect to 
find no alkalies were examined, and as a confirmation of 
analysis the negative results have a certain value. Among 
these were a number of wollastonites ; chrysotile and balti- 
morite from the chrome mines of Lancaster Co., Pa.; the 
variety of ripidolite, known as clinochlore, from the ser- 
pentine quarries of Chester Co., Pa., and the crystallized 
ripidolites of Texas, Lancaster Co. The crystallized kaem- 
mererites, a variety of penuinite, from Texas, likewise gave 
no alkaline spectm. 

The examination of a number of vcrmiculites was of par- 
ticular interest, as showing the presence of lithium in all of 
them, whereas hitherto it had been detected in none. Some 
of these vermiculitic minerals are varieties of ripidolite 
more or less altered, others have been made into separate 
si^ecics under the names of vermiculite and jefferisite. But 
all of these minerals arc probably the results of alteration, 
and it is a curious fact that all of them contain lithium. 
This may, at a later time, perhaps, assist to explain the 
causes and manner of those surprising alterations visible 
along the line of the serpentine ridges of Pennsylvania, 
New Jersey, and probably elsewhere. Of the vcrmiculites 
from the original locality at Milbury, Mass., I had no speci- 
men to examine, but an exfoliating mineral in bronze colored 
scales from the chlorite schist bordering the serpentine 
quarries above Manayunk on the Schuylkill river, con- 
tained lithium ; the matrix of chlorite schist contained none. 
Three other varieties of exfoliating ripidolite from Chester 
Co., Pa., gave similar results. A leek-green variety gave a 
very strong and persistent lithium band ; a bronze colored, 
a band less positive; and a light green variety, a faint 
lithium band. A quantitative analysis of the first gave 0-33 
per cent, of lithium ; of the second a trace, and of the third, 
none. Another vermiculite, occurring at Texas, Pa., in a 
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seam between talc upon one side and oligoclasc-fclsite on the 
other, gave a decided lithium band. The mineral occurs 
in brownish scales, orthorhombic in form, and optically 
biaxial. A quantitative determination afforded 0-41 per 
cent, of lithia and soda. The pure alkaline chlorides ob- 
tained in the course of the analysis, and which together 
weighed 0*009 grm., were carefully tested and found to con- 
tain no ^o^a««^«m whatever, but to consist entirely of lithium 
and sodium. The calcic chloride process is thus valuable in 
showing the isomorphic replacement of one element by 
another. For in a mineral very similar to the one above 
described, except that it crystallizes in broad plates instead 
of small scales, and which has been called jefferisite by 
Prof. Brush, lithium appears in many instances to take the 
place of potassium. The analysis of jefferisite by Prof. 
Brush (Dana's Min., p. 494), gives soda trace, potassa 0'43 
per cent. A large number of jefferisites, frohi the serpen- 
tine quarry three miles southwest of Westchester, Pa., 
afforded only the lithium band with calcic chloride paste. 

In the above instance, I neglected to separate the alkalies. 
But in the case of a mineral resembling ripidolite, and oc- 
curing in connection with the corundum at Unionville, Pa., 
I have made the determination and found that, in certain 
cases, this method is of surprising delicacy. This bluish- 
green variety of ripidolite gave the lithium band \evy dis- 
tinctly. It contains only O'll per cent, of lithia and 0*14 
per cent, of soda. The pure chlorides obtained in the 
course of the examination were tested, and found to contain 
not the slightest trace of potassium. As only 0'005 grm. of 
the ripidolite was employed, the spectroscopic examination 
which required two minutes to perform, revealed the pres- 
ence of the one two hundred thousandth part of a gmmme 
of lithia. 

It would be unsafe to infer from this statement that the 
calcic chloride process is equally dolicjite in the case of every 
mineral, and of every element capable of manifesting itself 
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iD the spectroscope ; for certain minerals seem to resist de- 
composition in this manner with great obstinacy; and, 
moreover, of the elements, lithium appears to rival sodium 
in the volatility of its chloride and the persistency of its 
spectrum band. For instance the variety of muscovite, 
termed margarodite, from Trumbull, Conn., affords a spec- 
trum with a faint potassium and a strong lithium band. 
This cannot be ascribed to the presence of those alkalies in 
the relative quantities indicated by their sj^ectra, because 
the analyses of margarodite (Dana's Min., p. 310) exhibit 
in some instances as much as 12 percent, of potassa. In 
fact the muscovites, as a class, do not yield up their alkalies 
under the decomposing action of calcic chloride as readily as 
many other minerals do. For example, we may take the 
well known specimens from Pennsbury, Chester Co., Pa. 
When mixed with an equal amount of the paste, this mineral 
in powder gave the potassium band faintly, after exposure to 
the flame for over a minute ; with four times the amount of 
calcic chloride, it gave the spectrum more strongly than at 
first; but when mixed with eight times as much, the spec- 
trum was no stronger than at the beginning. In the case of 
a muscovite (from an uncertain locality) no potassium band 
whatever made its aj^pearance. A still more striking illus- 
tration of what is said above, is afforded by the pink scapo- 
lites of Bolton, Mass. A compact, beautifully pink, and 
apparently quite unaltered specimen of this mineral, gave a 
lithium band, but no potassium. 

We are fortunate in possessing two analyses of this pink 
scapolite (Dana's Min., pp. 320 and 806). According to 
one, it contains 4*52 per cent, of soda and 0*54 per cent, of 
potassa; to a second, 6'55 per cent, of soda, with a little 
potassa. That no doubt might remain, I have analyzed a 
greenish-white compact translucent wernerite with a spec, 
grav. of 2.71, from Attleboro', Bucks Co., Pa., and find 
that it contains Si O2 47-47; AI2 Os 27-51; Fe^ O^ 
trace; Mg O 1-20; Ca O 17-59; Nag O 3-05; Kg O 1-40; 
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Hg O 1'48 = 99mO. But this mineraU containing over 1 
per cent, of potassn, gave no i^otassium band. Tiie ortbo- 
clases and oligoclases wbich I have thus far examined 
undergo decomposition by this process and reveal potassium. 

Tlie hexagonal biotite from Lake Laach gives a faint 
potassium line, while an analysis (Dana's Min., p. 305) 
shows that it contains 8*60 per cent, of potassji. The ex- 
amination of various altered pyroxenes indicated no potassa, 
so that if thermal waters containing potassa in solution were 
in some instances the agents of decomposition, they have 
left no traces which this i)rocess can detect. 

In conclusion, it may perhaps be fairly said, that while the 
calcic chloride process, for a spectroscopic examination, is a 
most convenient and valuable one for detecting the presence 
of substances, other than ciilcium and sodium, which afford 
spectra, yet it does not equally well prove their absence, 
since they may be present in bodies which resist decomposi- 
tion in this manner. 

In this case, however, a preliminary spectroscopic exam- 
ination would be of value, as affordii.g an indication of the 
amount of reliance to be placed upon a quantitative deter- 
mination of the alkalies, by calcic chloride alone. 

Finally, my thanks are due to Mr.F. E. Hilgard, of the 
first class of the Institute, for his i>ainstaking exammation of 
a large number of minerals by this process. 
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XXX. — On the Lingual Dentition and Anaiomy of Achati- 
nella and other Pulmonata. 

By THOMAS BLAND AND W. G. BINNEY. 
Bead October 6, 1873. 

In the early part of the present year, 1873, Bland espe- 
cially requested his friend, the Rev. John T. Gulick, who 
was about to visit the Sandwich Islands, to obtain and pre- 
serve in alcohol specimens of different forms of Achatinella 
with the animals, with a view to the examination of their 
dentition.* 

It seemed probable from the differences in the shells, 
on which alone the subgenera of authors are founded, that 
variation would be discovered in the dentition, leading to a 
more satisfactory classification of the species. 

Appreciating the value of the proposed examinations, Mr. 
Gulick, whose stay in the Sandwich Islands was very limited, 
forwarded to Bland from San Francisco, on his embarking 
for China, a number of specimens with a list, of which the 
subjoined is a copy.f 

From West Maui. 
Laminella picta^ Mghls. Wailnku. Amastra Mastersi, Newc. Wailnkn. 
Auriculella jucunda, Smith. Wai- Leptachatina nitidaj Newc. ** 
luku. ** granay Newc. ** 

From East Maui. 
Partulina plumbea, Ok. Makawao. Auriculella solidissima, Smith. Ma- 

" ehurnea, Gk. ** kawao. 

Amastra Mastei'si, Newc. " 

* At that time the only knowledge we had of the subject was contained in Heyne- 
mann's description and figure of the lingual membrane of ^. buUmoides in Mai. Bl., 1869. 
t The following extract Arom Mr. Gulick's letter Is too interesting not to be quoted : 
"I And that some of the most abundant species ol twenty years ago have now become 
almost, if not quite, extinct. Some have not Seen found for many years, though re- 
peated search has been made for them. This has occurred not only where the forests 
have been destroyed by cattle and oy woodmen, but where the sunlight has been let 
into the close shades by the thinning out of the trees or by the increase of drought. In 
other places, the various forms of vegetable and animal bUght have invaded the forests, 
proving fatal to the snails long before the trees are destroyed.'' 
NovEHBEB, 1873. 88 Ann. Lyc. Nat. Hist., Vol. x. 
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From Oahu. 

Achatinella Hvida, Swn. Kawalloa- Auricvlella solida, Gk. Kawsiloa. 

Amastra decorticatat'Gk. ** Bulimella tctniolataf Pfr. Walalae. 

on the ground. Achatinella raria, Gk. " 

Amastra luctuosa, Ftr. Kawalloa, Apex pallida^ Nutt. Maklkl. 

on the ground. Achatinella producta, Rv. Maklkl. 

Amastra nigrolabris. Smith. Ka- Achatinella Johnsonii, Newc. Ma- 
walloa, on trees. klkl. 

Leptachatina dimidiata, PA*. Ka- 
walloa. 

The species so sent for examination by Mr. Gulick are in 
the following list placed in the subgenera adopted by von 
Martens in the second edition of "Die Heliceen** of Albers. 
While adopting the subgeneric and specific names employed 
by Mr. Gulick, explanation is added of Pfeifier's views from 
"Mon. Helic. Viv." VI, as to the validity of the species. 

It will be seen, however, that, comparatively, the question 
as to specific names is of little consequence, inasmuch as 
the differences in forms of jaw and lingual dentition con- 
sidered in the subjoined remarks are treated as of subgeneric 
and not of specific value. 

1. Pabtulina, Pfr., p. 248 of ** Die Heliceen." 

Auriculella jucunda. Smith, W. Maal. 

*' solidissimat Smith, E. Maal. 

" soliday Gulick, . Oahu. 

(syn. of splendlda, Newc. teste Pft-.) 

Partulina plumbea, Oul., £. Maul. 

Qsyn. of marroorata, Gld., teste Pfr.) 

•* eburnea, Qui., E. Maul. 

(syn. of Tappanlana, Ad., teste Pftr.) 

Apex pallida, Nutt., Oahu. 

Bulimella toeniolatajFfr,, Oahu. 

(section b of Partulina, v. Mart.) 

2. BULIMKLLA, Pft:., p. 244. 

Not represented among the Gulick sheUs. 

8. ACHATINBLLA, 8. Sir., p. 246. 

A. livida, Swains., . Oahu. 

(var. ? of vulpina, F^r. teste Pftr. ; placed by v. 
Martens In this subgenus.) 

A. varPi^ GuL, Oahu. 

(syn. of vulpina, F6r. teste Pft:.; of ftilgens, 
Newc. teste v. Mart.) 



Digitized by LjOOQIC 



Achatinella and other Pulmonata, 333 

A. prodncta, Rv., Oaho. 

A. Johnsoniiy Newc, Oahu. 

4. Apex, Alb. and v. Mart., p. 248. 

Not represented In the Gulick shells. 

[Apex pallida^ Nutt., see above under Partulinn, is 

treated by Pfr. as syn. of lorata, Pfr., non F6r. 

of the subgenus Achatinella s. str., while von 

Martens puts it in the syn. of lorata, F6r., in the 

subgenus Purtulina.] 
6. Nkwcombia, Pfr., p. 249. 

Laminella pida, Mghs., W. Maui. 

6. Laminklla, Pfr., p. 250. 

Amastra Mastersiy Newc, E. and W. Maui. 

(syn. of rubens, Gld. teste Pfr.) 

Amastra decorticata, Gu\., on the ground, . . . Oahu. 

»* luctuosa, Pfr., '• ** " ... " 

•* nigrolabris, Smith, on trees, .... ** 

7. Lkptachatina, Gould, p. 261. 

L. nitida, Newc, W. Maul. 

L. grana, Newc, W. Maui. 

L, dimidiata, Pft*., Oahu. 

8. Labiklla, Pfr., p. 262. 

Not represented among the Gulick shells. 

The specimens were forwarded to Binney, the result of 
whose anatomical examinations are given below in detail. 
It may be stated here, however, that both in form of jaw 
and character of the lingual dentition, all the species of 
Partulina and Achalinella s. str. sent by Mr. Gulick agree. 
They all share a form of dentition quite uncommon in the 
Helicidce. Of the same type of dentition is A. bidimoides 
examined by Heynemann. (See pi. xv, fig. 11.) 

The jaw and lingual dentition of all Mr. Gulick's species 
of Newcombia and Laminella are alike, thus indicating a 
separate group for these subgenera. The lingual membrane 
shows the usual type of HelicinoBj but the central tooth is 
quite narrow. (See pi. xv, figs. 9-11.). 

Similar to the last group in the form of jaw and character 
of central and lateral teeth are all the species of Leptachatina 
received from Mr. Gulick. They have, however, a different 
form of marginal tooth, distinguished by the blunt digitation 
of the reflected apex of the tooth (see pi. xv, fig. 8), which 



Digitized by LjOOQIC 



334 Lingual Dentition and Anatomy oj^ 

in Ifewcombia and LamineUa is simply bidentate or triden- 
tate. This peculiar marginal tooth reminds one forcibly of 
that figured for Partula by Heynemann (Mai. Blatt. 1869), 
though the apex in his figure is not reflected as in Lepta- 
chatina. 

Thus it appears that three groups are indicated by the 
forms of lingual dentition in the genus Achatinella. 

a. Partulina^ Achatinella s. str. 

b. Newcombiay LamineUa. 

c. Leptachatina. 

As regards the subgenera not represented among Mr. 
Gulick's specimens, judging from the shell alone, it would 
appear that Bulimella and Apex belong to the group a, while 
Labiella will prove to belong rather to 6 or c than to a. 

In the subjoined remarks on the anatomy of the genus it 
will be shown that there is another peculiar character, the 
division of the ovary (albumen gland of Moquin-Tandon) 
into long, wavy, delicate, thread-like caeca. No doubt this 
is a generic character, so constant was it in all of Mr. Gu- 
lick's specimens examined, both of sections a and b indicated 
above. 

In this connection it is interesting to state that Mr. Gulick, 
in his paper "On the Variation of Species as related to their 
Geographical Distribution, illustrated by the Achatinellse," 
(Nature, July 18, 1872), states as follows: ''The family is 
divided into two natural gi'oups of genera. The first group 
consists of seven genera : Achatinellay Bulimella, Helicter^ 
ella, Partulina, JSTewcombia, LamineUa and Auriculella, 
These are all arboreal in their habits. In form they are 
sinistral, or both dextral and sinistral. The second group 
consists of three genera : Amustra, Leptachatina and Care- 
lia.* With but few exceptions, the species of Amastra and 
Leptachatina live on the ground and are of dextral form." 

This division, apparently based more especially on the 
sinistral or dextral characters of the shells, and arboreal or 

* CarelU, H. and A. Ad., a subgenus of AdtaHnot teste Ton Martens. 
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terrestrial habits of the animals, is evidently faulty, seeing 
that, irrespective of such characters and habits, the Achati^ 
nellcBy dentition considered,* may be very properly divided 
into two, perhaps three, subgenera, alike embracing forms 
comprised in each of Gulick's groups. 
The details of anatomy here follow.* 

In Laminella Mastersi the jaw Is low, wide, slightly arcaate, ends but 
little attenuated, blunt ; it is of horn color, thickest on the cutting edge, 
gradually thinning off to the upper margin. There is no median projec- 
tion to the cutting edge. The anterior surface is without ribs. Of the 
same type Is the jaw in all the species of Laminella examined It is very 
wide, very low, and hardly arcuate In luctuosa. I find the same type of jaw 
also, though much more arched, in all the species of Newcombia and Lepta^ 
chatina examined. In picta there is a slightly produced, blunt, median 
projection to the cutting edge. All these species have jaws readily boiled 
out by caustic potash, and usually remaining attached to the lingual mem- 
brane in the test tube after the process. There are delicate vertical striae 
on several of them, sometimes shown only by a very strong power. In 
all the other species submitted to me the jaw is so extremely delicate as 
to be found with difficulty. I failed to extract It In AchatineUa Johnsonii, 
livida and varia^ In the other species of AchatineUa^ and In all of Par^ 
tulinaf the jaw appears to be simply arcuate, transparent, extremely thin, 
ends blunt. 

The lingual membrane Is of the same type as figured for FartuUna buli- 
moides by Heynemann (Mai. Blatt. XIV), In all the species of AchatineUa 
8. s., and Partulina. It Is very broad In comparison to its length. In 
one specimen the formula is 176-1-176. J The teeth are arranged en chev- 
ron. There is but one type of teeth for centrals, laterals and marginals, 
the former being, however, somewhat smaller, and symmetrical The 
teeth are long, narrow, bluntly truncated below, curving and widening at 
first gradually, then more rapidly, so that the apex Is more than twice the 
breadth of the base ; It Is reflected along Its whole breadth, slightly pro- 
duced, seven-cuspid, the central cusp the smallest. There Is variation in 
these cusps. 

In Newcombiaj Laminella and Leptachatina the lingual membrane is en- 
tirely different. It Is as usual In the Helicince, narrow compared with its 
length, the teeth arranged In horizontal rows. The centrals are long^ 
narrow, somewhat wider at base (where there are two long, parallel, 

* I alone am responsible for these anatomical details.— W. G. B. 

t The process of extraction by potash is not adapted to this slightly developed Jaw ; 
even1)y dissection it is very difficult to obtain the Jaw; when mounted in glycerine Jelly 
it speedily becomes too transparent to be studied nnder the microscope. 

X Counted by my young fHend A. Ten Eyck Lansing, to whom I am indebted for val* 
uable aid in dissecting the specimens. 
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loDgitndinal lines of reinforcement), again enlarged at apex, which is re- 
flected, slightly produced, and bluntly tricuspid, the outer cusps almost 
obsolete. The lateral teeth are subquadrate, more than twice as broad as 
the centrals, the reflected portion greatlV produced and bicuspid. There 
are about eight perfect lateral teeth in Leptachatina grana, the formula 
being 20-1-20. In Laminella luctuosa the formula is about 22-1-22. In 
L. Mastersi 26-1-26, with eight perfect laterals. The marginal teeth in 
Laminella are merely a simple modification of the laterals, they are low, 
subquadrate, with one long, oblique, blunt inner denticle and two smaller, 
outer denticles. In Laminella the denticles are more numerous and more 
pointed. In all the Leptachatina the marginal teeth are of a diflerent type. 
They seem to have but one very broad cusp, whose outer edge is irregu- 
larly digitate or fringed, the points being about eight, but varying in num- 
ber and position. 

To illustrate the Jaws and lingual- membranes I have selected (flg. 10) 
one central and one lateral of Laminella Mastersi^ a group of centrals and 
laterals of the same (flg. 11), with a group of marginals of the same (flg. 
9.) Fig. 2 gives one central and several adjacent laterals, from either 
side, of Achatinella producta. Flg. 8 gives several marginal teeth of 
Leptachatina nitida. Fig. 7, the jaw of Laminella Mastersi, Fig. 6, the 
jaw of Laminella picta. 

It will be noticed that the lingual membrane of Newcomhid, Laminella 
and Leptachatina resembles that of Stenogyra in Its extremely small cen- 
tral tooth. The jaw also is of the same type. 

The following species were found with embryonic shells in tjie oviduct, 
usually only two in number and of very unequal size, Newcombia picta, 
Laminella decorticata, luctuosa, Partulina ebumea, tceniolata, Achatinella 
producta. Heynemann, l.c, found them also in bulimoides, 

A peculiarity of the genus seems to be a perfectly black lung, in great 
contrast to which are the two divisions of the heart and the renal organ, 
all decidedly white. 

Another peculiarity of the genus Is a short foot, broad in fi*ont, rapidly 
narrowing towards the pointed tall. • In Partulina pallida, however, the 
tall is long. Also In Partulina ebumea. In many of the specimens I 
noticed an unusual development of the blind sac under the mouth (sup- 
posed by Dr. Leldy to be the seat of the olfactory nerve). I believe this 
to be a generic characteristic also. 

I noticed nothing unusual in the nervous ganglia, or in the digestive 
apparatus, examining each system carefully in several species, the upper 
portions of the digestive system especially In Partulina pallida. 

The reversion of the shell, common in the genus, seems accompanied by 
a corresponding sinistral arrangement of the internal organs. Thus the 
oriflce of generation, usually on the right of the animal in the snails, is, 
in the sinistral Achatinellce, on the left. I have verlfled this fact In 
ebumea, varia, licida and Johnsonii. 

So far as can be judged from alcoholic specimens, it seems that the 
external oriflce of the generative organs Is usually under the mantle, not 
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behind the tentacle ; this I believe to be a generic characteristic, but the 
fact must be confirmed in the living animal. It must surely be so in many 
species, among which I may mention JohiMonii and tceniolata. It is not 
so, however, in pallida. 

Another peculiarity is the whiteness noticed in the internal organs of 
almost all the species examined. The whole digestive system seemed 
injected with a dead white fluid. 

The generative system presents several peculiarities, but in its general 
arrangement is the same as in the other shell-bearing snails. The testicle 
is embedded in the extreme apex of the shell, in the upper lobe of the 
liver. The epididymis is long, greatly convoluted near the oviduct. The 
fM^cessory gland appeared in several specips (for instance in Mastersif 
varia, tceniolata and producla) to be composed of several long, white caeca. 
This appears to be a generic characteristic, as does also the peculiarly 
constituted ovary.* 

Instead of the single, homogeneous, tongue-shaped mass usually seen in 
the Pulmonata^ I have invariably found the ovary in Achatinella to be 
composed of numerous, long, delicate, crimped, thread-lilie csBca, free 
excepting at their base, where they converge to the top of the oviduct, 
I noticed this form of ovary in tmniolata, Johnsonii, pallida, livida, varia, 
eburneaj Mastersi and luc^uosa, besides other species less thoroughly ex- 
amined. The caeca are bound together in one irregularly ovate mass by 
an Investing membrane, which, when opened, allows the caeca to spread 
out in the form represented in pi. xv, fig. 4. This peculiar ovary is the 
most interesting point in the genus, so unlike the corresponding organ In 
the other snails whose anatomy is now known. The oviduct is not con- 
voluted, but simply long and sac-like (with extremely thin sides), ending 
in a narrow, tubular cloaca. The remaining organs were not readily ex- 
amined, on account of the animals having apparently been boiled, or 
otherwise rendered dlflScult of dissection without breaking the continuity 
of several of the ducts and organs, though the same general arrange- 
ment (especially as to Inter-connectlon) of penis, vas deferens, etc., was 
noticed by me In tceniolata, licida, varia, eburnea and pallida. 

1 have given a figure of the genitalia of one species only, A. proditcta, 
which I succeeded In retaining In perfect condition. It will be noticed 
(fig. 4) that the vas deferens proceeds directly from the base of the 
ovary and Is ftree In Its whole length, though lying close upon the oviduct. 
It enters the penis at its side, just below Its apex. From the apex of the 
penis sac is a delicate duct to the long organ marked a on the figure. 
This organ runs fi*om the base of the ovary to the apex of the sac-like 
organ marked 6. As there appears to be no prostate gland along the 
side of the oviduct, it occurs to me that the organ a may be a form of 
prostate, lubricating both the penis and the organ marked b. The last 
is a dart sac, or a prostate, probably the latter. Its long flagellum 

*I nee the fcorins applied to the organs by Dr. Leidy in <* Terrestrial MoUusks of 
United States," I. 
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(c) in its natural position lies as in flg. 6, directly under the respiratory 
cavity, over the other genital organs. The genital bladder (d) was found . 
almost embedded In the ovary. 

IVanlna Cbamlssol, Pfr. 

With the Achatinellce were specimens of a small N^anina 
from Oahu and another species from West Maui. The latter 
is pronounced by Dr. Newcomb to be young of the above 
named species. Both of these species have similar lingual 
teeth. Those of the West Maui species are figured in pi. 
XV, fig. 3. The centrals and laterals are as usual in the 
genus ; there are ten perfect laterals. The marginals are 
aculeate, but instead of the usual simply bifid point, they 
have three and four points. The tooth figured was the very 
last on the edge of the membrane. No perfect jaw was 
obtained in either species, though a simple arcuate smooth 
jaw was recognized in that from Oahu, of too extreme deli- 
cacy to be satisfactorily studied. 

The species belongs to the subgenus Microcystis, 

Succlnea canella, Gld. 

From West Maui also was this species of Sucdnea^ whose 
jaw and lingual membrane are as usual in the genus. 

Zonltes Oundlacbl, Pfr.* 

Mr. A. Schramm, Guadeloupe. The species is also found 
in Florida and several of the W. I. Islands. 

Jaw not examined. 

Lingual membrane arranged as nsual in the genns. Centrals tricuspid, 
laterals bicuspid, about seven of the latter being perfectly shaped laterals. 
Marginal teeth aculeate, of the form usual In the genus, but bifid, and 
sometimes trlfld (see pi. xv, flg. 1). The species Is viviparous. 



*Thl8 species, like Z. fulims{L. & F.W. Shells N. A., 1, 47, flg. 75), differs from Zonitf 
in the bifurcation of the marginal teeth of its lingual membrane. It must be compared 
to Viirinocomu, Semper, Phii. Arch., p. 91. 

Stenopua has teeth arranged as in Glandina, with no laterals. Our species cannot 
therefore belong to it. 



Digitized by LjOOQIC 



Achatinella and other Pulmonata. 339 

Helix UTUlffera, Shuttleworth (^Polygyra). 

Sarasota Bay, Florida, Dr. W. Newcomb. 

Jaw low, arcoate, ends blunt, anterior surface with about thirteen ribs, 
denticulating either margin. 

Lingual membrane as we have figured for H. auriculata, (Land and 
Fresh Water Shells, I, p. 87, fig. 168.) 

Teronlcella oeeldentalls, Guilding. 

Guadeloupe, Mr. A. Schramm. 

Jaw and lingual membrane as usual in the genus, the former with about 
thirty ribs. (See Amer. Journ. of Conch., VII, 163, pi. xii, fig. 7 and L. 
and F. W. Shells, I, p. 304, fig. 639.) 

The head, eye-peduncles and tentacles of the specimens, 
preserved in alcohol, were entirely withdrawn, the aperture 
through which they withdrew being very conspicuous. The 
tentacles and eye-peduncles are contractile, as described. 
There appears, properly speaking, to be no distinct locomo- 
tive disk to the foot. Such a disk has been described for the 
genus, owing to authors considering the reflected edges of 
the mantle as portions of the foot. These give, indeed, a 
tripartite appearance to the base of the animal, but the foot 
itself is not divided. 

Oncbldlum Sdiramiiil, nov. sp. 

In the absence of any satisfactory published figure of the 
lingual dentition of the genus Onchidium^ we give ott pi. 
xvi, figs. 3-5, figures of that of a species sent to us by Mr. 
A. Schramm, from Pointe k Pitre, Guadeloupe. He col- 
lected many specimens, thus describing their station. "Sous 
des galets au bord de la mer, dans la rade de la Pointe k Pitre, 
en soci6t6 avec des Nerites, des Auricules et des Pedipes.** 

The external appearance of the species, which may be called after the 
discoverer, is as usual in the genus. The body is elliptic in shape, green 
in color, about eighteen milUmeters long (contracted in spirits), flat 
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below, convex above, with a rounded slightly prominent ridge along the 
back, on which the skin is smoother than on the balance of the body, and 
where the tuberosities are much less conspicuous. The foot has no 
proper locomotive disk, though the broadly reflected mantle edge has 
usually been counted as a portion of the foot and has given rise to the 
impression that the foot of Onchidium Is divided Into three longitudinal 
bands, of which the central Is a locomotive disk. The eye-peduncles are 
surely retractile, being found completely Inverted in all the specimens 
examined. This confirms the recent observations of Dr. Stoliczka* 

We found no jaw In the specimens. 

The lingual membrane is broad. The teeth are arranged en chevron. 
They are crowded closely together, the Individual teeth and separate rows 
of teeth overlapping each other. The central tooth has somewhat the 
outline of a truncated cone, narrow and squarely truncated above, grad- 
ually widening and curving outward toward the base, which is much 
roader than the top, and is incurved with acutely pointed corners. The 
top of the tooth projects beyond the reflected cutting edge, which Is small 
and tricuspid. The first lateral Is about the same size as the central. Its 
squarely truncated apex extends beyond the reflected cutting edge, which 
Is bicuspid, the outer cusp subobsolete, the Inner much larger and extended 
into a long, broad, squarely truncated point, reaching almost to the base 
of the tooth. This last Is hidden behind the central. Is long and gradu- 
ally attenuated to Its blunt base. The second lateral Is of same shape as 
the first, but one-half longer and larger, the third and fourth laterals also 
increase in like proportion. The general direction of all the laterals is a 
curve outward from the central. There are no distinct marginal teeth. 

Fig. 5 (pi. xvi) gives a group of centrals and laterals 
from two adjacent rows of teeth. Fig. 3 shows one central 
with its adjacent two laterals more enlarged, and purposely 
separated. Fig. 4 shows one lateral in profile. 

This lingual is instructive from showing a combination of 
the characters of the quadrate teeth of Helicinoe and the 
aculeate teeth of Viirininoey the last most evident in the pro- 
file. In profile, however, the reflected cusp is not of the 
sharp, thorn-like character of Vitrina^ ZomteSj etc. We 
should rather consider the teeth as decidedly quadrate, the 
base of attachment, or plate, being extended beyond the 
top of the reflected cusp. 



* Many years ago the eye-pcdnnclcs of Onchidium were described as retractile by 
Forbes and Hanley, yet of late years most authors have treated them as contractile, as 
in VeroniceUa, 
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We are indebted to our young friend A. Ten Eyck Lan- 
sing for assistance in the study of this lingual. 

Hej^nemann's figure of the dentition of Peronia ( Onchi" 
della) is somewhat similar to that described above, at least 
in the general form and arrangement of the teeth. (Mai, 
Blatt., 1868, XV, pi. iii, fig. 10.) 

Helix pieta, Born (Polymita), 

A Cuban species. The specimen' examined was captured 
on a bunch of bananas in New York by Mr. M. Brandigee, 
who kindly sent it to Bland. 

Jaw (pi. xvl, fig. 1) thick, arched, high, ends bluntly rounded, but 
little attenuated; anterior surface without ribs; cutting edge without 
median projection ; a transverse, median line of reinforcement. 

Lingual membrane (pi. xvl, fig. 2) long and broad. Teeth arranged 
strongly en chevron, of uniform shape on all parts of the membrane. 
Centrals long, narrow, bluntly truncated at top, slightly incurved at sides, 
rounded and fringed at base, near which is the gouge-shaped, expanded, 
tricuspid cutting edge. The central cusp is bluntly rounded, the exterior 
cusps curve outward and are pointed. The lateral teeth are of the 
same form with the centrals, but are slightly unsym metrical. There are 
no distinct marginal teeth. 

By its jaw and lingual membrane, Helix picta is closely 
allied to Helix muscarum^ Lea (see Amer. Journ. of Conch., 
VI, 204, pi. ix, figs. 4, 16). The last named species is, 
however, placed by von Martens in the subgenus Polymita 
and picta in Liochila. There can be no doubt that both 
species belong to the same subgenus, but as Helix muscarum 
is the type of Polymita ^ that name must be retained instead 
of Liochila, We anticipate finding the same curious type 
of lingual dentition in H. sulphurosa^ Morel, (which is 
scarcely distinguishable from H. picta), also refeiTed to 
Liochila by von Martens, but are scarcely prepared to ex- 
pect it in Liochila Jamaicensis, Chem. The latter, which is 
the type of Liochila, will therefore remain undisturbed in 
its systematic position, unless, indeed, it belongs to Thelid- 
omus, in which case the name Liochila will be placed in the 
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• 
synonymy of the last named subgenus. Of the species re- 
ferred to Polymita we presume none will prove to have 
similar dentition unless, as may probably be the case, H. 
versicolor^ Born, so that the others must all be removed from 
Polymitay to form a distinct subgenus under the name of 
HemitrochuSj Swainson, 1840. We have, however, ourselves 
examined only H. varianSy Mke., Troscheliy Pfr., gallopavo- 
nitty Val., and graminicolay Adams, all of which have the 
usual form of lingual teeth of the HelicidcB (see Amer. Journ. 
Conch., VI, 206, VII, 178, and L. and F. W. Shells, N. A., 
VI, 185, fig. 325). The jaw offers no subgeneric character 
to distinguish the two subgenera Polymita and Hemitrochus. 

The long, subquadrangular lingual tooth, not reflected 
along its upper margin as usual in the Helicidody but bearing 
the gouge-shaped, expanded, cutting edge, soldered as it were 
upon its surface, has never been noticed by us before in the 
genus Helix. It is, however, characteristic of Orthalicus,* 
of GoeotiSy-f and of the marginal teeth of Liguus^X 

Our fig. 1, of pi. xvi, represents the jaw of H, picta. 
Fig. 2 gives two central teeth of the lingual membrane with 
the adjacent laterals. 

Helix grttUopavonis, Yal. {BemUrochxis). 

Jaw as in Helix varians (see L. and F. W. SheUs, I, p. 185, f. 325) and 
H, Troscheli (herewith described). 

Lingual membrane as usual in the Helicidoe. Cusps of centrals and 
laterals stout, short, with short points ; side cusps subobsolete. The re- 
flected cutting portion of both centrals and laterals does not reach beyond 
the middle of the plates, which are very long. Marginal teeth low, wide, 
with four or more short, oblique, bluntly rounded denticles, the two 
Inner ones the largest. 

We are indebted for the specimen examined of this Turk's 
Island species, and the following one from New Providence, 
Bahamas, to Governor Rawson. 

• See Amer. Journ. Conch., VI, 212, 913, pi. ix, flgs. 2, 10, 12. 
t See Ann. N. Y. Lye. Nat. Hist., X, 252, pi. xl, flgs. 6, 6, 7. 
X See Amer. Journ. Conch., VI, 209, 211, flgs. 4, 6. 
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Heltx Troselieliy Pfr. {Hemitrochus), 

Jaw stout, decidedly arched, high, ends attenuated, blunt ; a decided, 
small median projection to cutting edge, a strong transverse line of rein- 
lorcement. 

Lingual membrane as usual in the genus. Centrals very long, the re- 
flected cutting edge greatly produced above and not extending to the base 
of the plate, side cusps obsolete, median cusp with a short point. Lat- 
erals like the centrals, but unsymmetrical, the upper portions still more 
produced. Marginals quadrate, with one large, oblique, rounded, bluntly 
bifid denticle, and one or two small, blunt, side denticles. The membrane 
io peculiar in the extension of the centrals and laterals at their upper 
margin. 

Amplilbiiliina (Suecinea) appendiculata, Vtt, 

We have already fully described (Ann. Lye. N. H. N. 
Y., X, 206, pi. ix, f. 2, 6, 9-11) the external appearance, 
jaw, lingual membrane and shell of this species, pointing 
out its differences from Sucdnea^ from Pellicula^ from Om- 
alonyx and all other described genera, but hesitated to decide 
upon its generic position, leaving it temporarily in Pellicula 
of Fischer (not of Heynemann which is Oinalonyx). 

Being now better acquainted with the jaw of Amphibulima 
and finding that of onv appendiculata (believed by us to be the 
appendiculata of Pfeiffer) of the same type, we place the 
species in Amphibulima. 

Its lingual dentition more closely resembles that of Sim- 
pulopsis sulculosa, so fur as centrals and perhaps laterals are 
concerned, but in the marginals, as described in S. siilculosa 
and aS". Portoricensis^ the resemblance ceases. 

Moreover A. appendiculata^ Pfr. cannot be placed in Sim- 
pulopsis^ the jaw of which, according to Shuttleworth, is quite 
different.* 

Fischer bases his genus Pellicula on Succinea depressa^ 
Rang, in the synonymy of which he has S. appendicidata^ 
Pfr., but the specimens of the latter under our consideration 
cannot be the same as Fischer's of depressa. His specimens 

* See BUnd and Binney, Ann. Lye, X, 198. 
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are described as having a jaw with nine decided ribs* dcntic- 
ulating the cutting edge and teeth of the usual form of the 
Helicinoe — ^quite different from our oppendiculafa, which is, 
we believe, distinct from his species. 

Pellicula convexa, Martens (Succinea) , belongs to the genus 
Omalonyx^ as shown by Heynemann's figure of the jaw 
(Malak. Blatt., XV). 

Ampliibullma patula, Brug^. 

We have elsewhere described the lingual membrane of this 
species from a Dominica specimen (Am. Journ. Conch., 
VII, 18H, pi. xvii, f. 1, 2,) and the jaw of one from St. 
Kitts (Ann. Lye. N. H. N. Y., X, 225, pi. xi, f. 8). 

It has lately been suggested by Schramm (Journ. de Conch., 
XIII, 127, April, 1873) that this species belongs exclusively 
to the fauna of Guadeloupe, and does not exist in the neigh- 
boring islands. We have seen one fossil example only from 
Guadeloupe, but on comparing it with fresh specimens from 
St. Kitts and Dominica are satisfied, judging from the shells, 
that all are of one and the same species. 

Considering Schramm's views, we have again carefully ex- 
amined the lingual membranes already described of the St. 
Kitts and Dominica forms, to ascertain whether they present 
differences of specific value. It may be mentioned that the 
shells from the latter island, several of which .are in the 
cabinet of the late Mr. Robert Swift, are smaller than those 
from St. Kitts. 

We find that the Dominica form has sharper cutting points 
to the large cusps of its central and lateral teeth than in the 
St. Kitts' examples, while the laterals of the latter show 
greater constancy in the square truncation of the cutting 
points. 

The teeth of the St. Kitts Unguals are broader in propor- 
tion to their length, have a greater curve in their outlines and 

* la Fischer's plmte the references to the teeth of Otnalonyx unguU and Pellicula 
deprfa are reversed. 
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more developed side cusps, which overlap the median cusps, 
than in those from Dominica. 

The marginal teeth of the former exhibit a greater ten- 
dency to splitting into sharp denticles on the cutting cusps 
than those of the latter islaiid. 

The Dominica lingual, in the only row counted, has 87-1- 
87 teeth, one in the St. Kitts form has 57-1-57. 

These differences in the lingual membranes are noticeable, 
but we believe, especially as the shells are identical, that 
they are not of specific value. 

Ampliibiiliiiia (Suecinea) rubeseenn, Desh. 

We are indebted to Governor Rawson for specimens (pre- 
served in alcohol) of this species from Martinique. 

On examination of the jaw and lingual membrane, we 
found that the species is not a Succinea^ but an Amphibu- 
lima^* in which genus it is placed by Beck (Index, p. 98) 
and by H. and A. Adams (Gen. Rec. Moll., 129), although 
Pfeiffer treats it as a Succinea and v. Martens (Die Ilelicccn, 
ed. 2ud, 310) catalogues it in Succinea s. str.f 

The jaw agrees perfectly with that of the genus Amphibu- 
lima ^described by us (Ann. Lye. N, H. N. Y., X, p. 
225, pi. xi, fig. 8). There are about sixty delicate ribs. 
The lingual membrane has also the same general arrangement 
as in that genus (Z.c, fig. 9) with specific differences from 
that of A. patula^ especially in the widely expanded, blunt, 
median cusp of the central tooth, and in the SuccineaA\kQ 
cutting away of the lower margin of the teeth. The mar- 
ginal teeth of A, rubescens resemble those we have figured of 
Gceotis (I.e. J pi. xi, fig. 7). 

A. rubescens occurs also in the environs of Cayenne 
(Drouet, Moll, de la Guyane Fran§aise, p. 49). 

*Seo our note on p. 345 of Journal de Conchyliologie^ XlII, Oct.^ 1873. 

t Since sending the above to the printer, we have received the Journal de Conchy- 
liologie, 8d series, XIII, No. i, Oct., 1873. On p. 324, is a description of the Jaw and 
anatomy of this species by Dr. Fischer, who suggests the subgeneric name Mhodonyx, 
overlooking its generic identity with Amphitmlima, 
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Omalonyx fellna, Guppy. 

We have received, from Mr. R. J. Lcchmerc Guppy, spec- 
imens preserved in glycerine of his Amphibulirna (Omalo- 
nyx) felina^ from Trinidad. On examining the jaw and 
lingual membrane, we find the species to be a true Omalo^ 
nyx^ both organs being the same as have been described for 
that genus. (See Ann. N. Y. Lye. Nat. Hist., X, 203, O. 
unguis of Brazil and Guadeloupe.) 

We have already (Z.c, p. 204) stated our belief that O. 
felina^ judging from the shell alone, is specifically identical 
with the Guadeloupe O. unguis. 

IiftliOtis rupicola, Blai^ford. 

Sometime since Bland was indebted to Colonel Jewett for 
specimens of this interesting species, from one of which he 
obtained the jaw and lingual membrane. 

Pfeifier (Nov. Conch., IV, pp. 11 and 12, pi. cxii, figs. 
1-4) describes and figures Succinea rupicola Blanford (sub- 
genus Lithotis) quoting the name from the catalogue of Dr. 
Dohrn's collection, remarking that he had no information as 
to the work in which the subgenus and this, the typical spe- 
cies,* had been characterized. 

The shell has a certain similarity to that of 8uccinea but 
the species does not belong to the Elasmognatha. 

L. rupicola is found on rocks at an elevation of 2,000 feet 
in the mountains near Bombay. 

The jaw is arcuate, with a depression or excavation at the centre of its 
npper margin ; scarcely attenuated towards the ends ; cutting edge with a 
decided median projection ; anterior surface with vertical stri®, but no 
trace of ribs. 

The lingual membrane is as usual in the Helicinct, the marginal teeth 
being quadrate, not aculeate. The centrals are long and narrow, with 
lateral expansions at the lower margin ; the reflected portion has one stout 
median cusp with a point reaching nearly to the lower margin of the 

• Succinea (^LUhotit) tutnida was described and figured by Blanford In Joom. As. 
Soc. Bengal, 1870. See also Not. Conch. , I.e. 
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tooth, the side cusps being subobsolete. The lateral teeth are like the 
centrals, but unsyinmetrlcal. The marginal teeth are about as wide as 
high, with one stout, pointed Inner cusp, aud two short, side cusps. 



Heltx provisoria, Pftr. (Thelidomtis). 
New Providence, Bahamas (also Cuba). Gov. Rawson.* 

Jaw very slightly arcuate, wide, low, of about equal height throughout ; 
ends blunt; anterior surface with 10-16 ribs, separated by Irregular Inter- 
vals, not always reaching the cutting edge, which has a broad, blunt 
median projection. 

Lingual membrane with numerous rows of about 40-1-40 teeth, as 
usual In the Helicidce, the marginals having one large and one side, small, 
blunt cusp, projecting but slightly beyond the base of the tooth. 

€rlandfna solidula, Ttr, (^Oleacina). 
New Providence (also Cuba) . 
Lingual membrane as usual In the genus. 

JBulimuluft sepuleralis, Poey (Leptomerus), 
New Providence (also Cuba). 

Jaw stout, wide, low, arcuate, of about equal height throughout ; ends 
bluntly rounded; with dfteen stout, broad, crowded ribs, their ends cre- 
nellating either margin. Some of these ribs are of equal thickness 
throughout their whole breadth, and are separated by decided narrow In- 
terstices. The jaw cannot, therefore, be said to be in numerous plate-like 
sections separated by narrow ribs, as is usual In Bulimulus. This jaw is 
of interest as showing the passage ft'om the jaw of Cylindrella, Bulimulus, 
etc., to that of Helix, having some of the characters of each. 

Lingual membrane as usual In the Helicidce. Side cusps of centrals and 
laterals obsolete, median cusp long, with a long point, passing beyond the 
base of the tooth. The upper margin of the centrals Is Incurved. Margi- 
nal teeth a modification of the laterals, with one long, narrow, blunt, 
Inner denticle, and one or two short side denticles of similar shape. 



*Tbo animals of this, the four following, and other Bahamas species were sometime 
since received from Gov. Rawson by Bland, to whom the shells collected by the late Dr. 
Bry&nt were referred by the Boston Society of I^atural History. The Jaws and lingual 
membranes of the species were placed by Bland at the disposal of the society, and at 
his snggestion were mounted for microscopic examination. We are indebted to the 
Society for the use of the slides. 
NoTXMBEB, 1873. 24 Ahn. Ltg. Nat. Hist., Vol. x. 
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Stropliia deimmana,* F6r. 
Castle Island, Bahamas. 

Jaw stout, strongly arcuate, ends slightly attenuated, bluntly rounded ; 
anterior surface ribless, transversely striate, and with several stout lines 
of reinforcement; a small, blunt, median projection to cutting edge. 
(See our fig. 481, p. 247, of L. and E. W. Shells, I, for jaw of 8, incana,) 

Lingual membrane as usual in the Helicidce, Teeth about 80-1-80, 
about as broad as long, short, broad, with short, stout, bluntly pointed 
median cusps and subobsolete side cusps, upper margin of teeth rounded. 
Marginal teeth simply a modification of the lateral, with one inner, large, 
and one outer, small, stout, blunt, oblique denticle. 

Stropliia numia, Brug. var. ? 
Abaco, Bahamas (also Cuba). 

Jaw slightly arcuate, stout, rough, rather high, ends but little attenu- 
ated, blunt ; cutting edge with a wide, blunt, slightly developed median 
projection. 

Lingual membrane with about 80-1-80 teeth. Centrals short and broad, 
the upper margin rounded and reflected into a short, broad cutting projec- 
tion, with one stout, short, median cusp, bearing a stout point, and sub- 
obsolete side cusps. Laterals like the centrals, but bicuspid and unsym- 
metrical. Marginals long, low, with irregular, short, blunt, oblique, 
stout denticles, usually about four, the inner two the largest. 

Pupa fallax, Say (Leucochila), 

We are indebted to Mr. A. G. Wetherby for Ohio speci- 
mens, from which we extracted the jaw and lingual membrane 
here described. 

Jaw wide, low, slightly arcuate, ends blunt, but little attenuated. 

Lingual membrane as usual in the genus. (See our L. and F. W. Shells 
of N. A., I, p. 288, figs. 896, 401, 409.) Teeth about 16-1-16, with about 
seven perfect laterals. Centrals quite narrow, the reflected portion very 
small, tricuspid. Laterals quite broad, bicuspid. Marginals quadrate, low» 
wide, with one inner, long, oblique, blunt denticle, and several outer, 
small, irregular, blunt denticles. The outer lower edges of the centrals 
and laterals have the projecting or short reinforcements shown in the fig- 
ures referred to above. 

* See remarks on this species by M. Crosse, in Joum. de Conoh, VIII, 8d Ser., p. 8S7, 
1868. 
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Though we retain the species in the genns Pupa it most be remembered 
that as treated by Pfeiffer it would be placed in BuliminuB of Albers and 
Martens. In general form of shell it certainly approaches Bulin^ui 
montanuM, Drap. 



Iiimax Hewstonly J. G. Coop. 

San Francisco, received from Mr. Stearns. We presume 
the specimens belong to this species. 

Jaw and lingnal membrane as osual in the genus. No blfhrcation to the 
marginal teeth. Teeth about 80-1-30, with fourteen perfect laterals. 

The teeth are quite of the shape of those figured on p. 69 of our L. and 
7. W. Shells. The side cusps of the centrals and laterals are well devel- 
oped. 

Brlima IVewcombi, A. Ads. 

In the collection of the late Mr. Robert Swift, presented 
by his daughter, Mrs. A. L. Washburne, to the Academy of 
Natural Sciences of Philadelphia, but temporarily in the 
charge of Bland, he found specimens of this species, given 
to Mr. Swift by Dr. Wesley Newcomb. 

The genus Erinna^ referred to the family Limnceidcef was 
described by H. and A. Adams, in the Zool. Proc, 1855. 

The authors remark, "This shell (JE. Newconibi) by some 
would be referred to Neritinay by others to fjimncea, and 
possibly by a few to the genus Otina; it appears, however, 
to be distinct in character from all these." 

From one of the specimens in the Swift collection the jaw 
and lingual membrane here described were obtained. 

To satisfy himself as to the shells. Bland sent one for ex- 
amination to Dr. Newcomb, who in reply has kindly furnished 
the following information as to the habitat and station of the 
species : — 

"The specimens were forwarded by me to Mr. Swift in 
about 1852 or 1853. They were collected high up the stream 
called the Hanelei River, on the Island of Kauai. At a fall 
in this river, the spray is thrown over the rocks, keeping 
them constantly wet ; from these rocks the shells were taken. 
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On repeated subsequent visits to the same locality I failed to 
find any more." 

The jaw Is low, wide, slightly arcuate, ends pointed ; a decided median 
projection to the cutting edge ; anterior surface smooth. There is no ap- 
pearance of a supplementary plate as in Succinea, 

The lingual membrane is as usual in the Eelicinoe, The central tooth is 
long and narrow, small in proportion to the laterals, the reflected portion 
has one long median cusp, the side cusps being subobsolete. The lateral 
teeth are wide, broad as long, the reflected portion almost as large as the 
whole base of attachment, and tricuspid, the inner cusp very smaU, the 
median cusp large and bluntly truncated, the outer cusp smaller than 
the median and bluntly pointed. The marginal teeth are subquadrate, 
wider than high, the apex reflected, obliquely produced and bearing five 
or more blunt, short denticles, of which the inner two are the largest. 

This description proves that the species is more nearly re- 
lated to -Pupa, Clausilia and Stenogyra than to JSuccinea 
among the Helicidq^^ but it may well prove to be a Limnsean, 
as suggested by H. and A. Adams. As such it must be 
compared to Pompholyx. 
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EXPLANATION OF PLATE XV. 

Fig. 1. Zonites Gtmdlachi, Pfr. One marginal tooth of 
the lingual membrane. 

Fig. 2. Achatindla producta^ Rve. One central and 
adjacent lateral teeth. 

Fig. 3. Nanina Ghamissoi^ Pfr. (See p. 338.) One cen- 
tral, one lateral and one extreme marginal. 

Fig. 4. Achatinella producta^ Rv. The genital system 
enlarged, a, see p. 337. 6, Vaginal prostate? c, Flagellum 
of same, dy The genital bladder. 

Fig. 5. Same as c of fig. 4, as it lies in the animal. 

Fig. 6. N^ewcombia picta^ Mighels. Jaw. 

Fig. 7. Laminella Mastersi, Newc. Jaw. 

Fig. 8. Leptachatina nitida^ Newc. Marginal teeth. 

Fig. 9. Laminella Mastersiy Newc. Marginal teeth. 

Fig. 10. Same. One central and one lateral, still more 
enlarged. 

Fig. 11. Same. A group of central and lateral teeth. 
Same scale of enlargement as fig. 9. 

Plate xvi. 

Fig. 1. Helix picta, Born. Jaw. 

Fig. 2. The same, lingual membrane, a, central tooth. 

Fig. 3. Onchidium (see p. 340). The central and ad- 
jacent lateral teeth of the lingual membrane, artificially 
separated. 

Fig. 4. One separate tooth in profile. 

Fig. 5. The same, a group of centrals and laterals as 
they occur naturally on the lingual membrane, magnified less 
than in figs. 3 and 4. 
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XXXI. — Outlines of a Bibliography of the History of 

Chemistry. 

Bt H. CABBIN6T0N BOLTON. 
Bead December 8, 1878. 

To study a subject advantageously and satisfactorily, the 
first requirement is a knowledge of the literature on that 
subject; in this belief we have compiled a catalogue of 
works on the History of Chemistry, for our own use and 
that of those who may be interested in the origin and devel- 
opment of this science. So far as we know, no bibliography 
of the kind exists, and as the materials for such a list are 
widely scattered the difficulty incurred is not inconsiderable. 
In the following catalogue we lay no claim to completeness, 
but desire that it should be regarded rather as an outline to 
be filled up by others having greater bibliographical experi- 
ence and larger facilities for research. 

This bibliography is confined to independent works ; the 
numerous essays relating to the history of specific branches 
of chemical science, widely disseminated throughout periodi- 
cal literature, are not included ; we have inserted, however, 
the few catalogues of chemical books, which, though not 
embraced by the title of this compilation, are too important 
adjuncts in the history of chemistry to be omitted. 

Nearly all encyclopaedias and dictionaries of science con- 
tain articles on chemistiy from a historical point oT view, 
under the word "alchemy ;" references to these would need- 
lessly expand this bibliography, and have been omitted. 
We may here mention, as noteworthy, the article on alchemy 
in the "Encyclopedic M^thodique," Paris, 1792; in the 
"Allgemeine Encyclopsedie der Wissenschaft und Kllnste," 
by J. S. Ersch und J. G. Gruber, Leipzig, 1818 ; in Rees' 
"Cyclopedia, or Universal Dictionary of Arts," Edinburgh, 
1819; and in the " HandwOrterbuch der reineu und auge- 
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wandten Chemie/* of Liebig, Poggendorff and W5hler, 
Braunschweig, 1857. 

If undue consideration appears to be given to the history 
of alchemy as distinguished from chemistry proper, our 
readers will bear in mind that the early literature of chem- 
istry is almost wholly devoted to the hermetic art. Alchemy 
is sometimes regarded as the dishonorable parent of a noble 
offspring, and has been sarcastically defined as : " Ars sine 
arte, cujus principium est mentiri, medium laborare, finis 
mendicare;"* an art without art, originating in falsehood 
and proceeding through labor to beggary. We agree, rather, 
with the British historian of chemistry, who remarks that 
"Alchemy, or the art of making gold, furnishes too curious 
a portion of the aberrations of the human intellect to be 
passed over in silence," and we confess to a partiality for 
the study of the vagaries of the gold-makers, and to finding 
a fascination in tracking their mysterious footsteps. 

Finally, a word of apology with regard to the annotations. 
In order to make the bibliography instructive and somewhat 
more readable than such compilations usually ar,e, we have 
ventured to add brief remarks in connection with the less 
known publications, giving some account of the author and 
the nature of his work. In expressing an opinion with re- 
gard to the merits of a work we disclaim any intention of 
assuming the position of a standard in criticism, but we 
believe that the opinion of an individual may be of some 
value, even though the views taken are diametrically opposed 
to the judgment of others. We have an honorable prec- 
edent, moreover, in the "Bibliotheca Bibliographica " of 
that learned bibliographer, Julius Petzholdt. 

The works which follow are arranged in chronological 
order. 

HoGHELANDE, THEOBALD VAN. Historioi aUquot transmutationis metallicai 

pro defensione alchymice contra hortium rahiem, 8vo. Colonise, 1604. 

Schmieder remarks that Hoghelande was an important personage in the 



♦Harris, in Beee' Cyclopedia. 
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history of alchemy, for after experiencing serious doubts of the trans- 
routatiou of metals he became a vigorous defender of the faith, and 
freely made his convictions known. This essay Is a collection of mar- 
vellous tales concerning veritable ( ?) transmutations. A German trans- 
lation also appeared under the title: "Bewels das die Alchymey oder 
Goldmacherkunst eln sonderbares Gcschenk Gottes sel." 8vo. Leipzig, 
1604. 

CoNRiNG, Hermann. De hermetica ^Egyptiorum vetere et Paracelsica nova 
medicina, 4to. Helmstadtii, 1648. (Second edition In 1669.) 
Conring bitterly attacks the extreme antiquity assigned to alchemy, and 
provoked the reply by Borrichlus, noticed below. 

BoREL, Pierre. [Borellu^.] Bibliothtca chimicay seu Catalogue Libro- 
rum Philoaophicorum Hermeticorum, Anctore Petro Borellio. Parisiis. 
1664. 

The first extensive catalogue of chemical books. Contains four thou- 
sand authors. 

EiRCHER, Athanasius. De Origine Alchymioe; also De Lapide Philoso- 
phorum. In Mundua Suhterraneus, Vol, II, Liber XI, Scctio I et II. 
Folio. Amsterodami, 1666. 
Athanasius Kircher, a celebrated historian, philosopher, mathematician 
and physical philosopher, was born at Fulda, in 1601, and died at Rome, 
in 1680. He filled the chairs of philosophy and oriental languages In the 
College of Wurtzburg and in the Jesuit's College, at Avignon. He was 
afterwards professor of mathematics in the Jesuit's College at Rome. 
Kircher was a man of ** wide and varied, but 111 digested erudition, and a 
most voluminous writer.'' Athough credulous to an absurd degree, in the 
dissertation ** De Origine Alchymiae," he violently attacks the alchemists 
and their pretended transmutations of the baser metals into gold. It Is 
reprinted In Mangetus' ** Blbllotheca Chemica Curlosa," where also re- 
plies to his attacks, by Clander and by Blauensteln, are found. 

Cooper, Wiluam. A Catalogue of Chymicall Books, in 3 Parts, collected 
by William Cooper. 12mo. London, 1676. 

BoRRiCHius, Olaus. Dxssertatio de ortu et progressu Chemim. 4to. 

Hafhiae, 1668. (Reprinted in the Bibl. Chem. curlosa of Mangetus, 

Vol. I, No. 1.) 
The author of this celebrated treatise, the most frequently quoted by 
succeeding historians, was born at Borchen (whence his latinized name), 
Jutland, In 1626. He was Professor of Philosophy, Poetry, Chemistry 
and Botany, at the University of Copenhagen, a fact which causes Rod- 
well to remark that, "either Professors were difficult to procure in the 
Kingdom of Denmark, or else Olaus Borrichlus was an astounding 
genius." However this may be, he was certainly a man of amazing 
credulity, and allowing **the Imaginative faculty due to his poetical 
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temperament, to exert an nndae influence over his sober judgment,** he 
refers the origin of alchemy to the antediluvians, endeavors to prove 
that Hermes Trismeglstus was a real personage, the inventor of all arts, 
and the father of alchemy, and that the Smaragdlne Table was really 
found by the wife of Abraham, besides accepting the preposterous 
theories of his contemporaries concerning the elixir of life and the phil- 
osopher's stone. This dissertation was highly prized by the alchemists 
of his day on account of Its earnest defence of their principles. 

Its present value Is solely that of a curious example of the extravagant 
credulity of a learned man. According to Wlegleb, Borrlchius* work 
may be accounted the first history of Chemistry (Alchemy). 

MoRHOF, Daniel George. De Transmutatione metallorum Epistola ad 
virum nohilissimum Joelem Langelotum, 8vo. Hamburg, 1673. (Re- 
printed In Mangetus' Blbl. Chem. curlosa. Vol. I, No. 9; also ap- 
peared ,ln German, under the title : " D. G. Morhofs Abhandlung 
vom Goldmachen.** Balreuth, 1764.) 
Morhof, bom 1639, died 1691, was Professor of History at Kiel. 

Schmleder calls him an unprejudiced historian. 

BoRRiCHius, Olaus. Hermetis, uEgyptiorum et chemicorum sapientia ab 
Herm. Conringii animadversionibus vindicata. 4to. Hafnlse, 1674. 
(Reprinted In Mangetus* Blbl. Chem. curlosa, Vol. I, No. 2.) 

BoRRicnius, Olaus. Conspectus scHptorum chemicorum, 4to. Hamburg, 
1697. (Reprinted In Mangetus* Blbl. Chem. curlosa, Vol. I, No. 2.) 

Manobt, Jeax Jacques. [Mangetus.] Bibliotheca Chemica curiosay seu 
rerum ad alchemiam pertinentium Thesaurus instrucHssimus ♦ ♦ ♦ 
GenevfiB. 2 vols. Folio. 1702. 
A collection of one hundred and thirty- three rare tracts on alchemy are 

here reprinted. Contains many bibliographical notes. 

RoTH-ScHOLTZ, Friedrich. BibUotheca Chemica; h. e. CoHectio Aucto- 
rum fere omnium qui de naturoe arcanis, re metallica et minerali ♦ ♦ 
hermetice scripserunt, ♦ • • 6 parts. 8vo. Norlmbergae, 1726-33. 
The work of a Nuremberg bookseller well versed In literature. Con- 
tains the greater part of the work of Borel, which had already become 
scarce. . Is, however, Incomplete, extending only to the letter H. 

BoERHAAVB, Herman. Elementa Chemioe. Paris, 1724. Also an English 
'translation as follows : ** A new Method of Chemistry, Including the 
theory and practice of that art laid down on mechanical principles 
and accommodated to the uses of life. ♦ ♦ ♦ To which Is prefixed 
a Critical History of Chemistry and Chemists from the origin of the 
art to the present time. Written by the very learned H. Boerhaave. 
* * * Translated by P. Shaw, M.D., and E.Chambers.*' 4to. Lon- 
don, 1727. 
A logically arranged, condensed history of chemistry, forming the in- 
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trodnctlon to a very remarkable work of ooe of the most dlstingaished 
men of the time. (Boerhaave, bom 1668, died 1738.) 

Du Fresnoy, Lknglet. Histoire de la Philoaophie Hermetique. Aecom- 
pagnS cTun Catalogue raUonnS des Ecrivains de cette Science. Avec le 
veritable Philalethey revu eur les originaux. 8 vols. 12mo. Paris, 1742. 

The author of this exceedingly curious work was an Abb6 of some dis- 
tinction as a llterateur. He was born In 1674, and died In 1755. While 
apparently accepting the truth of the legends relating to the great an- 
tiquity of alchenyTi and narrating accounts of veritable transmutations 
at considerable length, he at the same time exposes the frauds practised 
by the adepts, and quotes entire the celebrated essay of Geoffrqy : ** Des 
Supercheries concemant la Pierre Phllosophale,*' which rang the death 
knell of the Hermetic Art. 

The first volume of Du Fresnoy's work contains only historical matter, 
concluding with a ** Chronologic des plus c61^bres auteurs de' la philoso- 
phic herra6tique." In this chronology, which begins with ** Hermes, 
1996 B. C," he includes Moses, Cleopatra and Caligula, adepts being 
marked by an asterisk. The second volume continues the history, and 
includes the ** Introitus apertus ad occlusum regis palatium *' of Philale- 
thes, entire, both In French and in Latin. The third volume consists of 
a compendious Bibliography of Chemistry embracing the works of a 
thousand authors. 

ScuRt^DER, Fr. Jos. Wilh. Geschichte der dltesten Chemie und Philoso- 
phie. 8vo. Marburg, 1775. 
Schroder was Professor of Chemistry and Medicine at the University 
of Marburg. This work is written in defence of the ** Higher Chemistry," 
a term applied to alchemy by Wenzel, shortly before. 

WiBOLEB, J. C. Historisch'kritische Untersuchung der Alchemie oder der 
eingebildeten Goldmacherkunst. 8vo. Weimar, 1777. 
A severe criticism on the claims of hermetical philosophy. 

Bergman, Torbern. De primordiis Chemice, Upsala, 1779. 

Bergman, Torbern. Historioe chemioi medium seu obscurum oevum. Up- 
sala, 1782. 
Bergman, bom 1785, died 1784, was Professor of Chemistry at the 
University of Upsala. The above essays were presented to the Academy 
of Sciences In Stockholm. 

Baumer, J. W. Bibliotheca Chemica, Giessen. 8vo. 1782. 

WiEGLEB, J. C. Oeschichfe des Wachsthums %md der Erfindungen in der 
neuern Zeit. 2 vols. 8vo. Berlin, 1790. 
This covers the period from 1650 to 1790 ; the matter is chronologically 
arranged. 
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WiKOLEB, J. C. Oeschichte des WacTisthums und der Erfindungen in der 
Chemie in den dltesten und mittleren Zeiten, 8vo. Berlin, 1792. 
This is a traDslation of Bergman's works above mentioned. 

Bbckmann, Johann. Beitr&ge zur Geschichte der Erfindungen. 6 vols. 8vo. 
Leipzig, 1780-1805. 

Gmeuk, J. F. Geschichte der Chemie seit dem Wiederaufheben der Wissen- 
schaften bis an das Ende des 18 Jahrhunderts, 8 vols. 8vo. Gdttingen, 
1797. 
An unwieldy work, with a stupendous amount of detail, badly arranged. 

It excels in bibliographical references. 

Rbuss, J. D. Bepertorium Commentationum a Societatibus litterariis edita- 

rum secundum disciplinarum ordinem digessit J. D. Heuss, 4to. G6t- 

tingflB, 1803. (Scientia-Naturalis. Chemia, etc. Vol. III.) 

An exceedingly usefUl work, compiled with great diligence. Comprises 

3ixteen volumes, of which the third volume of the division of natural 

science Is devoted to chemistry and metallurgy. The whole work forms 

a proper Introduction to the " Catalogue of Scientlflc Papers " published 

by the Royal Society, which covers the years 1800 to 1863. 

Johnson, . History of the progress of Animal Ch&mistry, 8 

vols. London, 1803. 

FucHS, G. Fr. Chr. Bepertorium der chemischen Litteratur von 494 vor 
Christi Geburt bis 1806, in chronologischer Ordnung aufgestellt, 8vo. 
Jena und Leipzig, 1806-12. 
This work is highly praised by Petzholdt, as exceedingly compendious 
and carefully prepared. It contains not only Independent works, but also 
articles from periodical literature, to which aYe added numerous bio- 
graphical and literary notes. Actually, it extends only to 1799, Inclusive ; 
the proposed third volume (1800 to 1806) never appeared. 

Barrett, Fr. The Lives of Alchemystical Philosophers; with a critical 
catalogue of books in occult chemistry and a selection of the' most celC' 
braled treatises on the theory and practice of the Hermetic Art. 8vo. 
London, 1815. 

, Contains superficial biographies of forty-five so-called adepts, a list of 
seven hundred and fifty alchemical books, and selections from the most 
incredible treatises on the hermetic art. Bibllographlcally It Is very in- 
exact. 

Davy, Sir Humphrey. Historical View of the Progress of Cfhemistry, in 
Davy's Collected Works. Vol. IV. London, 1829. 
A brief sketch. 

Thomson, Thomas. A' History of Chemistry. 2 vols. 12mo. London, 
1830. 



> 
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A very entertaining and useftil work, embracing tlie whole field up to 
the date of publication. The progress of analytical chemistry is reviewed 
with critical skill. 

Callisex, a. C. p. MedicinUches Schriftsteller Lexicon der jetzt lehend^n 
Aerzte, Wundaerzte, Oeburtshelfer, Apotheker und Naturforscher ♦ ♦ 
33 vols. 12mo. Kopenhagen, 1830-1845. 
A wonderfhlly exhaustive and laborious compilation, replete with 
minutest details concerning the literature of medicine and natural sci- 
ence. Chemistry proper, though not included in the title of the work, 
receives its full quota of attention. The author sacrificed a fortune in 
compiling and publishing these numerous and closely printed volumes. 

ScHMiEDER, Karl Christoph. Greschichte der Alchemic, 8vo. Halle, 
1832. 

Schmieder was born at Eisleben, in 1778, and was Director of a High 
School and School Inspector in Cassel, at which place he died in 1850. 
Several minor works on Geology and Mineralogy appeared flrom his pen, 
but none of such extraordinary character as this History of Alchemy, in 
which he endeavors to establish, by historic proofs, the reality of the 
transmutation of metals. Schmieder recognizes two distinct sciences, 
chemistry and alchemy, and claims they exist Independently of each 
other ftom the earliest ages. Alchemy, he states, has a threefold dogma : 
I. It Is possible to prepare, by true art, perfect gold from substances 
which contain no gold. II. The same Is true of silver. III. This arti- 
ficial preparation Is a wonderful medicine, a panacea of life. Starting 
with this statement he Investigates the authenticity of the historic 
records of transmutation, and sparing no pains In deciphering musty 
manuscripts of a former age, he concludes that we must acknowledge the 
reality of the transmutation of metals. He confesses that Impostors 
abounded, but thinks he establishes the claims of five persons as true 
adepts, and gives their personal history with narratives of their wonder- 
ftil accomplishments. He calls attention to the fact that the five persons 
named lived at succeeding periods and concludes that the Philosopher's 
Stone was secretly handed down from one to the other. 

The whole aim and scope of this strange work, and especially the con- 
clusions drawn, seem more appropriate to the times of Borrichlus than 
to the second quarter of the enlightened 19th century, 

HoEFER, Ferdinand. Histoire de la Chimie, 2 vols. 8vo. Paris, 1842. 
(Second edition In 1866.) 
A work of great research, especially In regard to earliest authentic rec- 
ords as derived from ancient manuscripts. 

Kopp, Hermann. GeschichU der Chemie. 4 vols. 8vo. Braunschweig, 
1843. 
A classical work, above praise. Is somewhat scarce ; a new edition in 
Boman type is desirable. 
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Wolff, Emil Thkodok. Quellen-Literatur der theoretisch-organischen 

Chemie oder Verzeichniss der vom Anfang des letzten Viertheila des 

vorigen Jakrhunderts bis zum Schluss des Jahres 1844 amgefuhrten 

chemischen Untersuchungen. ♦ ♦ ♦ gvo. Halle, 1845. 

A carefully collated index to the researches in organic chemistry 

within the period named. 

Wolff, Emil Thkodob. Vollstdndige Uebersicht der elementar-analytischen 
Untersuchungen organischer Substamen. * * * Aus den chemischen 
Journalen * * * in systematischer Ordnung entvjorfen. 8vo. Halle, 
1846. 

Wagner, Budolf. Di$ GeschicJUe der Chemie, Von der Kindheit des 
Menschtngeschlechts bis auf unsere 2age. 8vo. Leipzig, 1853. 

FiouiER, Louis. L'Alchimie et les Alchimistes. Essai historique et critique 
sur la philosophie hermetique, 12mo. Paris, 1855. 
A readable work, founded mainly on Schmleder's Geschichte der Al- 
chemic. 

POPPB, Adolph. Chronologische Uebersicht der Erfindungen und Entdeck- 
ungen auf dem Qebiete der Physiky Chemie^ Astronomies Mechanik und 
industriellen Technik von den dltesten Zeiten bis auf unsere Tage, 8vo. 
Frankfurt, 1856. 

ZucuoLD, Ernst Amandus. Bibliotheca Chemica. Verzeichniss der auf 
dem Gebiete der reinen pharmaceutischen physiologischen und technischen 
Chemie in den Jahren 1840, bis mitte 1858 in Deutschland und im Aus- 
lande erschienenen bchriften, 8vo. Gottingen, 1859. 
A most complete contribution to special bibliography. All the works 
bearing chemistry in their title, or relating to the subject, issued between 
the years named, in twenty-one different languages, are here alphabeti- 
cally arranged. A sequel for the years 1858-70 was issued by Ruprecht 
in 1872. 

WuRTZ, Adolphs. Sur quelques Points de Philosophie Chimique. Lcqons 
professies les 6 et 20 Mars 1868, devant la SociSti Chimique [tfe Paris} 
par M, Adolphe Wurtz, Prisident de la Societi, 8vo. Paris, 1864. 
An admirable discussion of the development and principles of modem 

chemical philosophy. 

Dbhbrain, p. p. Etudes pour servir d Vhistoire de la Chimie lExtrait des 
Annates du Conservatoire imperial des arts et metiers}. 8vo. Paris, 1864. 

SiLYESTRi, Orazio. H presents ed il passato della chimica constderata nei 
suoi rapporti con le altre scienze naturali. 16mo. Catania, 1864. 
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PoGGBNDORFF, J. C. Biographisch-Uterarisckes Handwdrterhuch zur Get- 
chichte der exacten Wissemchaften, enthaltend Nachweisungen iiber 
LebenS'Verhaltnisse und LeUtungen von Mathematikem, Astronomen, 
Fhysikem, Chemikem, Mineralogen, Geologen, u. «. to. aller Volker und 
Zeiten. Lex 8vo. 2 vols. Leipzig, 1858-63. 
Invalaable as a wo^l^ of reference. Abounds in information concerning 

chemists of every age and nation. 

HoBFER, Ferdinand. La Chimie enseignee par la biographie de ses fonda- 
teurs, B. Boyle, Lavoisier, Priestley, Scheele, Davy, etc, 12mo. Paris, 
1865. 
A compilation of comparatively little value. 

Chbvrbul, E. Histoire des Connaissances chimiques. 8vo. Paris, 1866. 
A singular work, rather metaphysical than historical or chemical. 

Buff, Heinrich Ludwig. Mn Blick aufdie QeschUMe der Chemie. 8vo. 
Erlangen, 1866. 

Kopp, Hermann. Sonst und Jetzt in der Chemie, Ein populdr-wiuen- 
schaftlicher Vortrag. 8vo. Braunschweig, 1867. 

Gerdino, Th. Geschichte der Chemie, 8vo. Leipzig, 1867. 

A rather hasty though compendious history, including notices of living 
chemists and modem researches. 

WuRTZ, Adolphb. Histoire des Doctrines Chimiques depuis Lavoisier 
jusqu* a nos jours, 12mo. Paris, 1869. 
Valuable ; well known for its much criticised opening sentence : *' La 
Chimie est une Science Fran9aise." 

Ladenburo, a. Vortrdge Uber die Entvoickelungs-geschichte der Chemie in 
den letzten 100 Jahren, 8vo. Braunschweig, 1869. 

Kopp, Hermann. Beitrdge zur Geschichte der Chemie, 8vo. Braun- 
schweig, 1869. 

Blomstrand, C. W. Die Chemie der Jetztzeit vom Standpunkte der electro- 
chemischen Auffassung und aus Berzelius* Lehre entwickelt, 8vo. Hei- 
delberg, 1869. 

Chevreul, £. Histoire des principals opinions que Von a cues de la na^ 
ture chimique des corps, de Vespece chimique et de Vesp^ce vivante. Atlas 
4to. Paris, 1869. 

Kopp, Hermann. Die Entwickelung der Chemie in der neueren ZeU, 8vo. 
MUnchen, 1871-78. [In progress.] 

Hoefbr, Ferdinand. Histoire de la Physique et de la Chimie depuis Us 
temps les plus recul&s Jusqu* d nos jours, 12mo. Paris, 1872. 
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The latter portion relating to chemistry is mainly a condensation of 
Hoefer's larger work noticed above. 

RuPRECHT, Rudolph. Bihliotheca Chemica et Pharmaceutical Alphabet- 
isches Verzeichniss der auf dem Oebiete der reineUf pharmaceutischen 
physiologischen und techniachen Chemie in den Jahren, 1868, bis JSnde 
1870, in Deutschland und im Au8la}%de erschienenen Schriften. 8vo. 
Gottingen, 1872. 

A continuation of Zuchold's Blbliotheca» Chemica, similarly arranged 
but evidently collated with less care and completeness. 

RoDWELL, G. F. The Birth of Chemistry ; in " Nature," Vols. VI and VII. 
1872-7S. 
A popular essay ftill of research, especially rich in the knowledge of 
the Egyptians. It embraces only the period prior to 1680. 



XXXn. — Description of a new Species of Helix^ and Note 
on H. MobilianUy Lea. 

By THOMAS BLAND. 
Bead Jan. 6, 1874. 

BEellx ^Wettkerhjif nov. sp. (^Mesodon'). 

T. obtecte-perforata, orbiculato-depressa, tenuis, granulato-striata, pal- 
lide cornea; epidermide fiisca, pills prostratis, obliquis obsita, induta; 
splra breviter conoidea, sutura irapressa, apice obtuslusculo ; anfr. 6, con- 
vexlusculi, lente accrescentes, uUimus antice subito deflexus, gibbosulus, 
constrictus, subtus convexus, ad peripheriam spbangulatus ; apertura 
obliqua, rotundato-lunari, dente albo, erecto, obliquo, llnguseformi, parie- 
tall munita; perist. labiatum, angulatim reflcxum, margine supero ad 
insertionem expanso, columellari dilatato, adnato. 

Shell with umbilicus covered, orbicular-depressed, thin, 
granulately striate, pale horn-colored; epidermis dark, 
covered with oblique, prostrate hairs; spire somewhat co- 
noidal, suture impressed, apex obtuse ; whorls five, slightly 
convex, gradually increasing, the last suddenly deflected, 
rather gibbous, constricted, beneath convex, subangulate at 
the periphery; aperture oblique, roundly lunate, with a 
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white, erect, oblique, tongue-shaped parietal tooth ; peris- 
tome thickened, angularly reflected, the upper margin ex- 
panded, the columella margin dilated, covering the um- 
bilical perforation. Diam; maj..l7, min. 15 mill.; Alt. 
8 mill. 

Habitat. At the base of sandstone clifl*8, mouth of Laurel 
River, Whitley Co., Kentucky. A. G. Wetherby. 

Remarks. — This species belongs to the same group (Me- 
sodon) as H, dentiferaj Binn., and U. Roemeri^ Pf., but is of 
smaller size, somewhat more elevated, and readily distin- 
guished from them by the sculpture and epidermis. It dif- 
fers from n. divestay Gould, in having a parietal tooth, and, 
although in general appearance like a small form of H, ajp- 
pressa, Say, is without the lamina on the basal margin of 
the peristome. 

Five specimens were collected by Mr. Wetherby, to whom 
I dedicate the species. I am under obligation to him for 
examples of this and many others, some of them rare species. 

I am indebted to my friend W. G. Binney for the follow- 
ing particulars of the dentition of H* Wetherbyi. 

Jaw as asnal in Mesodon, low, wide, arcuate, ends but little attenuated, 
blunt, with about eighteen decided ribs, dentlculating either margin. 
Lingual membrane long and narrow ; teeth as usual in the subgenus (see 
L. and F. W. SheUs N. A., I, figs. 282, 242). Centrals with a long 
bluntly-pointed middle cusp, and obsolete side cusps ; laterals like cen- 
trals, but with no inner cusps. Marginals low, wide, quadrate, with 
one very long, oblique^ blunt, inner denticle, and one outer, short, blunt 
denticle. 

BEellx Edvardfll, Bland iStenotrema). 
This pretty species, hitherto solely known from Virginia, ^ 
where it was discovered in 1857, by Mr. W. H. Edwards, and 
not found since, was collected by Mr. Wetherby, in Laurel 
and Whitley counties, Kentucky. 

BEellx JHoblllaiia, Lea {Mcsodon). 

In "Remarks on North American Helicidoe" (Ann. Lye. 
N. Y., VI, 341, 1858), concurring in a suggestion of Dr. 
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Pfeiffer, I placed this species in the synonymy of H. jejuna^ 
Say, having before me adult specimens from Georgia, ^nd 
others, immature, from Florida. W. G. Binney (Terr. 
Moll., IV, 67, 1859), Tryon (Amer. Jour. Conch., II, 308, 
1866), and Binney and Bland (Land and Fresh-water Shells, 
Part I, 151, 1869) adopted this view. Having since the 
latter date acquired specimens from Baldwin, Florida, col- 
lected by Col. Jewett and the late Dr. Hubbard, also from 
Mobile, by Mr. Mohr, I am satisfied that two species have 
been confounded, — that H. Mobiliana^ Lea, is distinct from 
the small species, known especially from the vicinity of 
Savannah, Gu., now recognized as H, jejuna. 

The figures in Terr. Moll., pi. xlii, f. 2, of Tryon (i.e.), 
pi. V, f. 3, and Land and Fresh-water Shells, fig. 258, are 
of H. jejuna and do not represent Lea's species. 

In H. Mobiliana there are six whorls ; the last whorl is re- 
markably constricted and gibbous at the aperture, more 
tumid at the base and with smaller umbilicus than in jejuna. 
The microscopic spiral lines on the embryonic whorls of the 
latter are absent in the former. The peristome at its junc- 
tion with the penultimate whorl is sharp, not reflected nor 
thickened, but elsewhere reflected, thickened by a whitish 
callus within, the edge of which forms a distinct portion of 
the peristome, and has an obsolete tooth-like development 
near the columella. The aperture is more lunate than in 
jejuna. 

H. Mobiliana may be compared, so far as regards the 
tumid base, small umbilicus^ constricted aperture and gib- 
bous character of the superior part of the last whorl behind 
the aperture, with a Texan form in my cabinet of H. Ber- 
landieriana. 

The measurements of my largest specimen (six whorls) of 
ff. Mobiliana^ from Baldwin, are as follows : Diam. ; maj. 
10, min. 7 mill. ; alt. 6 mill. 

January, 1874. 25 Ann. Ltc. Nat. msT., N. T., Vol. x. 



Digitized by LjOOQIC 



864 Catalogue of the Birds 

XXXIU. — Catalogue of the Birds ascertained to occur in 

Illinois. 

By ROBERT RIDGWAT. 
Read Jan. 2, 1874. 

The following catalogue of the birds of Illinois embraces 
only species which have been actually observed by the author 
within the limits of the state, and those otherwise included 
by reason of reliable authority for their capture, in which 
case the fact and reference are noted. 

Though sixty-five species not previously accredited to the 
avi-fauna of the state, in any published catalogue or notice, 
are given here, the lists by Mr. Robert Kennicott, Mr. Henry 
Pratten and Dr. R. B. Holder, published in various numbers 
of the "Transactions of the Illinois State Agricultural So- 
ciety," furnish a few which I could not give on my own 
responsibility; while for the privilege of including several 
species of water-fowl found about the southern end of Lake 
Michigan, I am indebted to Dr. J. W. Velie, of the Chicago 
Academy of Sciences, who has kindly furnished me much 
information concerning the birds of the northern portion. 

The various local and general lists of the birds of Illinois, 
which have from time to time been published, are severally 
noticed and criticised at the close of this work, in an ap- 
pendix specially devoted to a review of the bibliography of 
the ornithology of the state. 

The range within the state's limits, of each species, is 
indicated approximately, or according to our present knowl- 
edge of their habitat. When no particular section is men- 
tioned, it is to be understood that the distribution is general ; 
and if any doubt exists as to the limitation of the range, or 
the question of the breeding, of any species, care is taken to 
call particular attention to it. 

The asterisk before the number indicates that the species 
breeds within the state. 
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Order PASSERES. 

(Oscines.) 

Family TURDID-S:. The Thrushes. 

Subfamily Tdedinjs. The true Thrushes. 

Genus Tutdus, LinnsBUS. 

Subgenus Hylocichlay Balrd. 

♦1. T. mustelinm Om^l. Wood Thrush; **Bell Bird." Summer 
sojourner; abundant. 

♦ 2. T. fuscescens S t e p h . Tawny Thrush ; Wilson's Thrush. Tran- 
sient in the southern portion ; summer sojourner in the northern part. 

8. T. AlicicB B a i r d . Gray-cheeked Thrush. Transient. 

4. r. Swainsoni C a b a n . Olive-backed Thrush ; Swainson*s Thrush. 
Transient, but possibly breeding in the northern part. 

6. r. Fallasii C a b a n . Hermit Thrush ; Rufous-tailed Thrush. Tran- 
sient, but in mild seasons a winter sojourner south of latitude 89^. May 
possibly breed in the northern portion. 

Subgenus Planesticits, Bonaparte. 

* 6. T. migratorius Linn. Robin Thrush. Common Robin. Resi- 
dent. 

Subfamily Miming. The Mocking Thrushes. 

Genus Galeoscoptes^ Cabanis. 

♦7. G. Carolinensis (Jj inn,). Cat Bird. Summer sojourner ; some- 
times wintering south of latitude 89^. 

Genus MimuSy Boie. 

♦8. M. polyglottUB (L.). Mocking Bird. "Southern Mocking Bird." 
Whole state, but common only in the southern and central portions. 
Summer sojourner, but occasionally wintering south of latitude 39<^. 

Genus Harporhynchus^ Cabanis. 

'9. H, ntfus (Linn.). Brown Thrasher. "Sandy Mocking Bird." 
Summer sojourner, but sometimes resident south of latitude 89^. 

Family SAXICOLID-^. The Saxicolas. 
Genus Sialia, Swainson. 
iO. S. statu (L\nn.). Blue Bird. Resident. 
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Family SYLVUD-S;. The true Warblers. 

Subfamily Regulin^. The Kinglets. 

Grenus EegtUuSy Cuvier. 

11. B, calendula (Linn.). Rnby-crowned Kinglet. Transient, but 
sometimes wintering in the southern portion. * 

12. B, aatrapa L i c h t. Golden-crowned Kinglet. Winter sojonmer 
in the southern portion and transient in the northern part 

Subfamily PoLiopriuNiE. The Gnatcatchers. 

Genus Polioptila^ Sclater. 

*18. P. cceruUa (Linn.). Blue-gray Gnatcatcher. Summer so- 
journer. 

Family PARID^. 

Subfamily Paring. The Chickadees or Titmice. 

Genus Lophophanes^ Kaup. 

*14. L. hicolor (Linn.). Tufted Titmouse. Resident; excessiyely 
abundant in the southern portion. 

Genus Parus, Linnaeus. 

* 15. P. atricapUlus Linn. Northern Black-capped Chickadee. North- 
ern portion ; resident. 

*16. P. Carolinensis And. Carolina Chickadee ; Southern Chickadee. 
Southern half of the state, where resident, and replacing P. <Uricapillus. 

Subfamily Sittinjs. The Nuthatches. 

Genus Sitta^ Linnaeus. 

♦17. 8. CaroUnen9i8 Lath. White-beUled Nuthatch; "Tom-tit." 
Resident. 

18. S. Canadensis Linn. Red-bellied Nuthatch. Winter sojourner. 

Family CERTHIIDJE. The Creepers. 
Genus Certhia^ Linnaeus. 

* 19. C. famUiaris Linn., var. Americana B o n a p . Brown Creeper. 
Resident in the northern portion, and winter sojourner (possibly summer 
sojourner also) in southern part. 

Family TROGLODYTIDJE. The Wrens. 

G^nus ThryothoruB^ Vieillot. 

Subgenus Thryothorw, 

* 20. r. Ludovidanus (Lath .). Great Carolina Wren. Resident. Rare 
n the northern, but very abundant in southern and central portions. 
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Subgenus ThryomaneSf Sclater. 

• 21. r. Bevjickii (And.)- Bewick's Wren ; Long-tailed House Wren. 
Besident, and very abundant. In the southern and central portions of the 
state, where In many districts It entirely replaces Troglodytes cedon. 

Genus Troglodytes^ Vieillot. 
Subgenus Troglodytes. 
♦22. r. cedon Vielll. House Wren; Short- tailed House Wren. 
Northern and centra] portions .ouly ? Very rare, or In some localities 
wanting altogether, in the southern portion. Resident? 

Subgenus Anorthura, Rennle. 
28. T, parvulus Koch, var. hyemalis Vielll. Winter Wren; 
** Bunty Wren." Winter sojourner. 

Genus Cistothorus^ Cabanis. 
Subgenus Cistothorus. 
*24. C. stellaris (Licht.). Short-billed Marsh Wren. Summer so- 
journer. Resident In the southern portion? % 

Subgenus Telmatodytes, Cabanis. 
♦25. a pcUustris (Wlls.). Long-billed Marsh Wren. Resident, at 
least in the southern portion. 

FamUy MOTACILLID-fi. 
Subfamily Astbjvm. The Titlarks. 
Genus AnthuSy Bechstein. 
26. A.Ludovidanus CQm*el,)» American Titlark. Winter sojourner. 

Family MNIOTILTIDiE. The American Warblers. 

Group Mniotilteje. The Creeping Warblers. 

Genus Mniotiltay Vieillot. 

♦ 27. M, varia (Linn.). Black-and- White Creeper ; Striped Creeper. 
Summer sojourner. 

Group VERMivoR-fi. The Worm-eating Warblers. 

Genus Protonotaria^ Baird. 

♦28. P. eitrea (Bodd.)* Prothonotary Warbler; Golden Swamp 
Warbler. Abundant In the southern and central portions. Summer 
sojourner. 
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Genus Helmitherua^ Rafinesque. 

•29. H, vermivorua (Gm.). Wonn-eatlng Warbler. Summer so- 
journer. 

Genus HdminthopJiaga^ Cabanis. 

♦80. ff. chrysoptera (Linn.). Golden-winged Warbler. Summer so- 
journer in the northern and central parts, transient in the southern 
portion. 

♦81. H. pinu8 (Linn.). Blue-winged Yellow Warbler. Summer 
sojourner ; most abundant in southern portion. 

82. H. Tuficapilla (W i 1 s .)• Nashville Warbler. Summer sojourner 
in the northern portion ? transient in other parts. 

88. H,celata(j&d^j). Orange-crowned Warbler. Transient. 
84. H. peregrina (W i 1 s .). Tennessee Warbler. Transient. 

Genus Parula^ Bonaparte. 
♦86. P. Americana (Linn.). Blue Yellow-backed Warbler. Summer' 
sojourner. 

Group Dendeoicje. The Wood Warblers. 
Genus Dendroica^ Gray. 
Subgenus Perissoglossa, Balrd. 
86. 2>. tigrina (Gm.). Cape May Warbler, Transient. 

Subgenus Dendroica. 
♦87. D, (Bstiva (Gmel.). Summer Yellow Bird; Orchard Warbler. 
Summer sojourner. 

88. D, coronata (Jj\nn,). Yellow-rumped Warbler; " Myrtle Bird." 
Winter sojourner In southern and central portions ; transient in northern 
part? 

39. D, maculosa (Gmel,), Black-and-Yellow Warbler. Transient. 
♦40. 2>. c(Brulea (W lis.). Cserulean Warbler. Summer sojourner. 
41. D, Blackburnice (Gmel,). Blackbumian Warbler. Transient. 

♦ 42. D. dominica, var. albUora Balrd. Western Yellow-throated 
Warbler. Summer sojourner north to 89°, or beyond. Occasional in 
the northern portion of the state ? 

♦48. D, Pensylvanica (Linn.). Chestnut-sided Warbler. Summer 
sojourner; rare in the southern, but common in central and northern por- 
tions during the breeding season ; abundant everywhere in autumn. 

44. D. striata (Linn .). Black-poll Warbler. Transient. 

46. 2>. castanea ( W lis.). Bav-breasted Warbler. Transient. 

46. D. cccrulescens (F 0T8t,), Black-throated Blue Warbler. Tran- 
sient. 

47. D, virens (Gm,). Black-throated Green Warbler. Transient. 

♦ 48. D, pinus ( W i 1 s .). Creeping Pine Warbler. 'Summer sojourner ; 
entire state? 
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♦49. D. discolor (Vie ill.). Prairie Warbler. Summer sojourner; 
entire state ? 

60. 2>. palmaruni (G m e 1 .). Red-poll Warbler. Transient. 

Group GEOTHLTPKfi. The Ground Warblers. 
Genus JSeiurus, Swainson. 
Subgenus Seiurus, 
♦61. 8. aurocapillus (Linn.). Golden-crowned Thrush; **Oven 
Bird." Summer sojourner. ^ 

♦?52. S. Novehoracensis (And.). Small-billed Water Thrush, or 
** Water Wagtail." Transient ; sometimes winter sojourner south of lati- 
tude 39°. 

♦ 53. S. Ludovicianus (G m e 1 .) . Large-billed Water Thrush, or " Water 
Wagtail." Summer sojourner. Entire state, but most abundant south- 
ward. 

Subgenus Oporornis, Balrd. 

♦64. 8. formosus (W \\s,), Kentucky Warbler. Summer sojourner. 
Entire state ; very abundant north to 39°. 

65. S. agilis (Wils.). Connecticut Warbler. Transient; most 
abundant in spring. 

♦66. 8, Philadelphia (Wils.). Mourning Warbler. Summer so- 
journer. Breeding In extreme southern portion ? 

Subgenus Oeothlypis, Cabanis. 

♦ 67. 8. trichas (Linn.). Maryland Yellow-throat. Summer sojourner. 

Group IcTERLfi. The Chat Warblers, 

Genus Icteria, Vieillot. 

♦68. I, virens (Linn.). Yellow-breasted Chat; ** Yellow Mocking 
Bird." Summer sojourner. 

Group Setophag^. The Flycatehing Warblers. 
Genus Myiodioctus^ Audubon. 

♦ 69. M, mitratus (G m e 1 .). Hooded Warbler. Summer sojourner. 

60. M, pusillus (W lis.). Black-capped Green-and-YeUow Warbler. 
Transient. 

61. M, Canadensis (Linn.), Canada Flycatehing Warbler. Tran- 
sient ; breeding in northern part of State ? 

Genus Setophaga^ Swainson. 

♦ 62. 8. nUicilla (Linn.). Red-start ; Black-and-Bed Flycatehing War- 
bler. Summer sojourner. 
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Family HIRUNDINID^. The Swallows. 
Gienus Progne^ Boie. 

♦63. P. 8uhU (Linn.). Purple Martin; "House Martin." Summer, 
sojourner. 

Genas PetrocheLidon^ Cabanis. 

♦64. P. Zttn</>-on«(Say). .Cliff Swallow; Eave Swallow; "MudSwal- 
low." Summer sojourner. 

Grenus Hirundo^ LinnsBus. 

♦ 65. H. horreorum B a r t r , Bam Swallow. Summer sojourner. 

Genus Tachycineta, Cabanis. 

♦ 66. r. bicolor (Vi e i 1 1 .). White-bellied Swallow ; ** Tree SwaUow." 
Summer sojourner. 

Genus Cotyle^ Boie, 

♦ 67. (7. riparia (Linn.). Bank Swallow ; " Sand Martin." Summer 
sojourner. 

Genus Stelgidopteryx, Baird. 

♦68. S, serripennis (And.). Rough-winged Bank Swallow; "Sand 
Martin." Summer sojourner. Entire state? Abundant south of 39. ^^ 

Family VIREONID^, The Greenlets. 

Genus Vireo, Vieillot, 

Subgenus Vireosylvia, Bonaparte. 

♦ 69. F. olivaceus (Linn .). Red-eyed Vlreo. Summer sojourner. 
70. V, Philadelphicus Cass. Philadelphia Vlreo. Transient. 

♦ 71. V. ffilvus (V i e i 1 1 .). Warbling Vlreo. Summer sojourner. 

Subgenus Lanivireot Baird. 

72. F. soHtaria (Wils.). Blue-headed Vlreo. Transient (summer 
sojourner northward?). 

♦ 73. F. flavifrons (V I e 1 1 1 .). Yellow- throated Vlreo. Summer so- 
journer. 

Subgenus Vireo, Vieillot. 

♦ 74. F. Noveboracerisis (G m e 1 .). White-eyed Vlreo. Summer so- 
journer. 

♦76. F. Bella Aud. Bell's Vireo. Summer sojourner. Southern 
and central prairie districts. 
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Family AMPELID^. 
Subfamily Ampelin^e. The Wax-wings. 
Genus Ampelis^ Linnseus. 
76. A, garrulus Linn. Northern Wax-wing. Winter visitant. Ex- 
treme northern part only? 

♦77. A, cedrorum Vie ill. Southern Wax- wing; «* Cedar Bird;" 
" Cherry Bird." Resident (not breeding in soathem portion ?). 

Family LANIID.E. The Shrikes. 
Genus Collurio^ Vigors. 

♦78. G, borealis (Vie 111.). Great Northern Shrike. Resident in 
extreme northern portion ; wikiter visitant sonthwards. 

♦79. C Ludovicianus (Linn.), var. excubitoroidea Swains. White- 
rumped Shrike; Western "Logger-head;" ** Butcher Bird;" *• Mocking 
Bird." Resident. 

Family TANAGRID.E, The Tanagers. 
Genus Pyranga, Vieillot. 

♦ 80. P. rubra (Linn .). Scarlet Tanager ; " Black-winged Red Bird." 
Summer sojourner. 

♦81. P. oMtiva (Gmel.). Vermilion Tanager; "Summer Red Bird." 
Summer sojourner. Common in the northern portion and abundant south 
of 89°. 

FamOy FRINGILLID.E. The Finches. 

Subfamily Coccothraustin-e. The True Finches. 

Genus Coccothraustes. 

Subgenus HesperipJionat Bonaparte. 

82. C. vespertinuB (Coop.). Evening Grosbeak. Winter visitant. 
Extreme northern portion only ? 

Genus Pinicola^ Vieillot. 

83. P. enucleator (Linn.), var. Canadensis Briss. Pine Gros- 
beak. Winter visitant. Northern portion chiefly; accidental south of 
890. 

Genus CarpodacuSj Kaup. 

84. C. purpureus (Gmel.). Purple Finch. Winter sojourner. 

Genus Clirysomitris, Boie. 

♦85. C tristis (Linn.)- American Goldfinch; Black- winged Yellow 
Bird ; Lettuce Bird. Resident. Entire state (migratoiy in northern por- 
tion?). 
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86. C. pinus (W 1 1 s .)• Pine Goldfinch ; Striped Goldfinch. Irregu- 
larly migratory ; chiefly transient and winter visitant. 

Genus ^giothus^ Cabanis. 

87. ^. linarius (Lin n.). Lesser Red-poll. Winter visitant. Chiefly 
northern portion ; very rarely south to 89®. 

88. ^. canescena Gould, vah exilipes C o u e s . American Mealy 
Bed-poll. Winter visitant. Extreme northern portion only (Mt. Carroll : 
Prof. Henry l§hlmer. Mus. Smiths. Inst.). 

Genus Loxia^ Linnseus. 

89. L, curvirostra Linn., var. Americana Wils. Red Cross-bill; 
Common Cross-bill. Winter resident northwards, winter visitant south- 
wards. 

90. L. leucoptera Gmel. White-winged Cross-bill. Winter resident 
northwards, winter visitant southwards. 

Genus PlectrophaneSy Meyer. 

91. P. nivalis (Linn.). White Snow Bird ; Snow Bunting. Winter 
visitant. Northern and central portions only ? Accidental south to 88® 
20'. 

92. P. Lapponicus (Linn.). Lapland Long-spur. Winter visitant. 

93. P.pirt«« Swains. Painted Long-spur. Winter visitant. Entire 
state In the prairie districts. 

Genus Pooca'etesy Baird. 

♦94. P, graminetis (Gmel.), Bay-shouldi^ red Bunting; Grass Bunt- 
ing. Summer sojourner ; resident southward. 

• Genus PaasercvluSy Bonaparte. 

♦95. P. savanna (Wils.). Savanna Bunting. Summer sojourner; 
resident southward. 

Genus Ammodromus^ Swainson. 
Subgenus CotumiculuB^ Bonaparte. 

♦ 96. A, passerinus (Wils .). Yellow- winged Bunting ; " Cricket Bird." 
Summer sojourner. 

♦ 97. A. Henslowi (And.). Henslow's Bunting. Summer sojourner. 

Grenus Chondestes^ Swainson. 
♦98. C ^rammoca (Say). Lark Bunting. Summer sojourner. 

Genus Zonotrichia^ Swainson. 

99. Z. Uucophrys (For St.). White-crowned Bunting. Winter so- 
journer. 
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100. Z. alhicolUs (Gmel.). White-throated Bunting. Winter so- 
journer. Entire state. 

Genus Junco, Wagler. 

101. J, hyemalis (Linn.). Black Snow Bird. Winter sojourner. 

Genus Spizella^ Bonaparte. 

102. 8, monticola (Gmel.). Tree Sparrow. Winter sojourner. 
♦103. 8. pusilla (Wil 8.), Field Sparrow. Summer sojourner; resi- 
dent In the southern portion. 

♦104. 8. pallida (Swains.). Clay-colored Sparrow. Summer so- 
journer? Prairies of the northern and central portions. 

♦106. iSf. «ociaZi« (Wils.). Chipping Sparrow; "Chippy." Summer 
sojourner. 

Genus Melospiza, Baird. 

106. M, melodia (W i 1 s .). Song Sparrow. Winter sojourner. 

107. M. palustris (W i 1 s .). Swamp Sparrow. Winter sojourner. 

108. M. Lincolnii (And.). Lincoln's Sparrow. Winter sojourner 
In southern portion, transient northward. 

Genus Peuccea^ Audubon. 
♦109. P. cesHvalis (Licht.). Bachman's Sparrow. Summer so- 
journer. Wabash Valley, north to 38® 80'. 

Genus Passerella, Swainson. 

110. P.iliaca (Merr.). Fox-colored Sparrow. Winter sojourner 
southward, transient northward. 

Subfamily Spizinje. 
Genus Euspiza, Bonaparte. 

♦ 111. F. Americana (Gmel.). Black-throated Bunting ; *' Dick Cis- 
sel;" "Little Field Lark." Summer sojourner. 

Genus Hedymeles^ Cabanis. 

♦ 112. H. Ludovicianus (Linn.). Rose-breasted Grosbeak. Summer 
sojourner in the northern part, transient in southern portion. 

Genus Ouiraca^ Swainson. 

♦113. G. ccerulea (Linn.). Blue Grosbeak. Summer sojourner. 
North to 38® 30'. Rare. 

G^nus Cyanospiza^ Baird. 

♦ 114. C, cyanea (Linn .). Indigo Bird ; " Green Linnet." Sunmier 
sojourner. 



9 
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1 15. C. ciris (Linn.)* Fainted Banting ; Nonpareil. Summer visit- 
ant to southern portion. (One specimen near Mt. Carmel, June, 1871.) 

Genus CardinaXiSy Bonaparte. 

'^lie. O, Virginianus (Briss.). Cardinal Grosbeak; Crested Bed 
Bird ; " Corn- cracker." Besident. Entire state, but rare in the northern 
portion. 

Genas PipUo^ Vieillot. 

'^lir. P. erythrophtfialmtu (Linn.). Chewink; Charee; Ground 
Bobin ; Swamp Bobin. Besident. 

Family ^AXADDIDJB. The Larks. 
Genus Eremophila^ Bole. 

* 118. E. alpestris (Linn .). ** Snow Lark ;" Horned Lark. Besident. 
Entire state, but most abundant on the prairies, and merely winter resi- 
dent in the heayilj wooded districts. 

Family ICTERID.E. 

Subfamily Agelaik^. 

Genus DoUchonyXj Swalnson. 

♦119. 2>. oryzivorus (Linn.). Bob-o-llnk; *< Skunk Blackbird,** etc. 
Transient in southern portion, summer sojourner in northern part. 

Genus Molothrusj Swalnson. 

♦120. ilf. pecori* (G m e 1 .). Cow Blackbird ; "Clod-hopper." Besi- 
dent in southern portion ; summer sojourner northward. 

Genus Xanthocephdlus^ Bonaparte. 

♦121. X.ieterocephalus (Bo ntip.). Yellow-headed Blackbird. Summer 
sojourner in northern portion, resident in southern districts (?). Prairies 
of entire state, but commonest northwards. 

Genus Agdaiua^ Vieillot. 

♦122. A* plMniceus {Linn.), Bed-winged Blackbird; Swamp Black- 
bird. Besident in souUiem portion, summer sojourner northwards. 

Genus Sturnella^ Vieillot. 

♦128. 8, magna {Jj inn,). Meadow Lark ;" Field Lark." Besident. 

♦ 124. 8. neglecta And. Western Meadow Lark. Besident. Prairies 
only, chiefly along the western side of the state, but found as far east as 
Bichland and Jasper counties. 
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Sabfamily Ictbrinjb. The Hang-nests. 

Genus Icterus. 

♦125. /. Baltimore (Linn.). Baltimore Oriole; Flre-blrd; Golden 
Robin ; Hang-nest ; Etanglng Bird, etc. Summer sojourner. 

♦ 126. /. spurius (Linn.)- Orchard Oriole. Summer sojourner. 

Subfamily Quiscalin^. The Crow Blackbirds. 
Genus Scolecophagus^ Swainson. 

127. 8. ferrugineus (G m el ,). Rusty Blackbird. Winter sojourner. 

128. S.cyanocephalua (WAg\.). Brewer's Blackbird. Winter visit- 
ant. (Mt. Carmel, December, 1866.) 

Genus QuisccUuSj Vieillot. 

♦ 129. Q, versicolor f var. ceneus R I d g w a j • Bronzed Crackle ; West- 
em Crow Blackbird. Resident in southern portion, summer sojourner In 
northern part. 

Family CORVIDJB. 

Subfamily Corvinje. The Ravens and Crows. 
Genus Corvtus^ Linnaeus. 

♦ 180. (7. corax Linn., var. camivorus B a r t r . Raven. Resident. 
Entire state (?), In wild, heavily timbered localities. 

♦ 131. C. Americanus A u d . Common Crow. Resident. 

Subfamily Garrulinje. The Jays. 

Genus Pica^ Cuvier. 

182. P. caudata Linn., var. Eudsonica Sabine. Magpie. Win- 
ter visitant. Northern portion only. 

Genus Cyanura^ Swainson. 

♦ 188. C. crisUUa (Linn.)- Blue Jay. Resident. 

(Clamatores.) 

Family TYRANNIDJB. The Tyrant Flycatchers. 

Subfamily Tyranninje. 

Genus Tyrannus^ Cuvier. 

♦184. T. Carolinensis (Linn.). King Bird; Bee Bird; Bee Martin. 
Summer sojourner. 

Genus MyiarchuSy Cabanis. 
*185. M. crinUus (Linn.). Great Crested Flycatcher. Summer so- 
journer. 



Digitized by LjOOQIC 



376 Catalogue of the Birds 

Genus Sayornis^ Bonaparte. 

♦186. 8, fu8cu8 (Gmel.). Pewee; Phoebe Bird. Kesldent south of 
39^ ; sarnmer sojourner northwards. 

Genus Contopus^ Cabanis. 

137. C. borealis Swains. Olive-sided Wood Pewee ; Great Wood 
Pewee. Transient in northern portion. Whole state? 

♦ 138. C. virens (Linn .). Wood Pewee. Summer sojourner. 

Genus Empidonax, Cabanis. 

♦139. E. pusilltis (Swains.), var. Traillii And. Traill's Fly- 
catcher. Summer sojourner. Whole state. 

140. E. minimus Baird. Least Flycatcher. Summer sojourner In 
northern portion? Transient southwards. 

♦ 141. E, acadicus (Gmel .). Acadian Flycatcher. Summer sojourner. 
Entire state ? (Most abundant species in southern portion ) 

142. E. flaciventris Baird. Yellow-bellied Flycatcher. Transient. 

Order PICARI^. 

(Oypseli.) 

Family ALCEDINID^. The Kingfishers. 

Genus Ceryle, Boie. 

♦143. C. alcyon (Linn.). Belted Kingfisher. Resident in southern 
portion, summer sojourner in northern part. 

Family CAPREVIULGID^. The Goatsuckers. 

Subfamily Caprimulgin^. 

Genus Caprimulgiis, LinnsBus. 

♦ 144. C. vociferus W i 1 s . Whip-poor-will. Summer sojourner. 
♦145. C. Carolinensis Gmel. Chuck-wlll*s-widow. Summer so- 
journer north to 38® 20'. Rare ? 

Genus Chordeiles^ Swainson. 

♦146. C, popetue (Vie ill.). Night Hawk; Bull Bat. Summer so- 
journer. 

Family CYPSELID^. The Swifts. 

Subfamily Chjeturinjs. 

Genus CJicetura, Stephens. 

♦ 147. C'pelagica (Linn.). Chimney Swallow ; Chimney Swift. Sum- 
mer sojourner. 
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Family TROCHILIDJE. The Humming Birds. 

Subfamily Trocuilin^. 

Genus Trochilus^ Linnaeus. 

*148. T. colubris Linn. Ruby-throated Hammer. Summer so- 
journer. 

{Cuculi,) 

Family CUCULIDJE. The Cuckoos. 

Subfamily Cocctgin^. 

Genus Coccygus, Vieillot. 

♦ 149. C Americanu8 (Linn.). Yellow-billed Cuckoo ; ** Rain Crow ;" 
" Wood Pigeon." Summer sojourner. 

♦150. C. erythrophthalmus (Wlls.). Black-billed Cuckoo; Red-eyed 
Cuckoo. Summer sojourner. 

(Pici.) 

Family PICIDiE. The Woodpeckers. 

Subfamily Picin^. 

Genus Campephilus, Gray. 

♦161. C, principalis (Linn.), Ivory-billed Woodpecker; ** Big Log 
Cock." Resident. Ohio, lower Mississippi (?) and lower Wabash bot- 
toms only. 

Genus Picus, Linnaeus. 

•162. P. villosus Linn. Hairy Woodpecker; "Big Sapsucker." 
Var. villosu%, Linn., resident. Var. Auduboni, summer sojourner (resi- 
dent?) In southern portion. 

♦163. P. pubescens L. Downy Woodpecker; "Little Sapsucker" 
*• Guinea Woodpecker." Resident. 

Genus PicoideSy Lac6pede. 

164. P. arcticus (Swains.). Black -backed Three -toed Woodpecker. 
Winter visitant to northern portion. (Velib.). 

Genus Sphyropicus, Baird. 

♦166. S. varius (Linn,), Yellow-bellied Woodpecker; Red-throated 
Woodpecker. Winter sojourner In southern portion ; resident In northern, 
part? 

Genus Dryocopus Boie. 
Subgenus Hylotomua, Baird. 
♦166. D, piltatus (Linn,), PUeated Woodpecker; "Black Wood- 
cock;" " Log cock." Resident. 
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Genus Metanerpea^ Swainson. 
Sabgenus Centurus, SwalDSon. 
♦167. 3f. Carolinua (Linn.). Bed-bellied Woodpecker; "Checkered 
Woodpecker;" ** Woodchuck." Resident. 

Subgenus Melanerpes. 
*158. M, erythrocephalua (Linn.). Red-Iieaded Woodpecker. Resi- 
dent. 

Genus Colaptesj Swainson. 

♦169. C. auratus (Linn.). Golden- winged Woodpecker; "Yellow 
Hammer;" Yellow-shafted FUcker ; "Flicker;" "lllgh-holder;" "Wake- 
up," etc. Resident. 

Order PSITTACI. The Parrots. 

Family PSITTACID^. 

Genus ConuruSy Kuhl. 

♦160. C. CaroZt'neiwis (Br iss.). Parakeet; Carolina Parrot. Resi- 
dent. Formerly abundant throughout the state, but now confined to the 
heavy forests of the bottoms of the southern rivers. 

Order RAPTORES. Birds of Prey. 

Family STRIGID^. The Owls. 

Subfamily Strigik^. 

Genus Strix^ Savigny. 

♦ 161. 8. flammea Linn., var. pratincola B o n a p. Bam Owl. 

Subfamily Buboninjb. 

Genus Otus^ Cuvier. 

Subgenus Otus. 

♦162. 0. vulgaris (Flem.), var. Wilsonianns Bonap. Long-eared 
Owl ; Lesser Homed Owl. Resident. 

Subgenus Brachyotua, Gould. 

♦ 168. 0. hrachyotu8. Short-eared Owl. Resident. 

Grenus Nyctdte^ Brehm. 

♦164. N. acadica (Gmel.). Saw-whet Owl; White-fironted Owl; 
Kirtland's Owl. Winter visitant to southern portion ; resident in extreme 
northern portions ? 
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Genas Symium^ Saviguy, 
Sabgenus Symium, 
♦ 165. 8. nebulosum (P o r s t .). Barred Owl ; " Hoot Owl." Resident. 

Sabgenas ScoHaptex, Swains. 
166. 8. cinereum (Gmel.). Great Gray Owl. Winter visitant to 
extreme northern portions. 

Genus Scopsj Savigny. 

♦167. 8. <w<o (L.). "Soreech Owl;" Little Red Owl; Mottled Owl. 
Resident. 

Genus Bubo^ Dum^ril. 

Subgenus Bubo, 
♦168. B. Virginianus(Qme\,). Great Homed Owl; «*Cat Owl." a. 
var. Virginianus G in e 1 . Resident. 6. var. arUtcus Swains. Win- 
ter visitant to northern portion (Fekin, Cakbridob Musbxtm). « 

Subgenus Nyctea, Stephens. 

169. B. scandiaca (Linn.), var. arctica B a r t r . Snowy Owl. Win- 
ter visitant. Entire state. 

G^nus Sumia^ Dum6riL 

170. 8. ulula (Linn.), var. Hudsonia Gmel. Hawk Owl. Winter 
visitant to northern portion (Kbnnicott). 

Family FALCONIDiE. The Hawks. 

Subfamily FALCOKiNiE. The Falcons. 

{Falcones.) 

Genus Faloo^ Auctorum. 

171. F. communis Gmel., var. anatum B o n a p . American Pere- 
grine Falcon ; DucIl Hawk. Resident? 

Subgenus Merofalco^ Cuvier. 

172. F. lanarius Gmel., var. polyagrua Cass. Autumnal and winter 
visitant. (Rock Island, Sabobnt ; Mt. Carmel and Bridgeport, Ridowat.) 

Subgenus ^aalorit Kaup. 
♦173. F. eolumbariw Linn. American Merlin; Pigeon Hawk. 
Resident? 

Subgenus TinnunculuSf Vieillot. 
♦174. F. tparverius (Linn.). American Eestril; Sparrow Hawk. 
Resident. 

JllfUABT, 1874. S6 Aim. LTO. NAT. HiST., N. Y., Vol. x. 
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Subfamily Buteokinje. The True Hawks, Eagles, Kites, etc. 

{Pandiones.) 

Grenus Pandion^ Savigny. 

*175. P» 7iali<Btu8 Linn., var. CaroUnensis 6m el. Fish Hawk; 
American Osprej. Resident. 

(Pemea,) 
Genus Nduderua^ Vigors. 

* 176. N. forficatua (Linn.). SwaUow-tailed Kite ; << Snake Hawk ;** 
" Fish-tail Hawk." Snmmer sojourner. 

{Elani.) 
Genus Elantis, Savigny. 

177. J?, leucurus V i e i 11 . Black-shouldered Kite ; White-tailed Kite. 
Snmmer visitant north to 88^ 80'. (Mt. Carmel, Jnly, 1865 ; Bidowat.) 

(Ictinice.) \ 

Genus Ictinia^ Vieillot. 

*178. /. MisHssippienais (Wils.). Mississippi Kite; Bine Kite; 
'< Square-tailed Kite." Summer sojourner. Abundant on prairies of 
southern and central portions. Whole state? 

(Oirci.) 
Genus Circus^ Lac6pede. 

*17d. C. cyaneus (Linn.)» var. Hudaoniua Linn. Marsh Hawk; 
American Harrier. Resident. 

{Nisi.) 

Genus Nisus^ Cuvier. 

Subgenus Niaus. 

* 180. N. fuscus (O m e 1 .). Sharp-shinned Hawk. Resident. 

* 181. JV. CoopeH (B o n a p .). Cooper's Hawk ; "Swift Hawk ;" "QuaU 
Hawk." Resident. 

Subgenus ABtufj Lac^pede. 

182. K palumharius Linn., var. atricapilltu Wils. American Gos- 
hawk. Winter visitant Whole state? 
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{BtUeones,) 

GeDus Buteoy Cuvier. 

Subgenus Asturina, Vieillot. 

188. B, nitida (Lath.)* var. plagiata Licht. Mexican Goshawk. 

Sammer visitant to sonthem portion. (Fox prairie, Richland Co., Angnst, 

1871, one specimen ; Ridoway.) 

Subgenus Buteo, Cuvier. 
* 184. B, lineattis (G m e 1 .). Bed-shouldered Hawk. Resident. 
185. B» Pensylvanicus (Wils.). Broad- winged Hawk. Transient. 
Breeding in northern part? 

*186. B. borealis (Gmel.). Red-tailed Hawk ; «« White-breasted Hen 
Hawk." Resident. 

Subgenus Tachytriorchis, Kaup. 

187. B, Swairuoni Bonap. Swainson's Hawk. Irregular visitant. 
Breeding in northern portion ? 

{Archibuteones.) 
Genus Archibuteo, Brehm. 

188. A. lagopus (Brtinn.), var. iancti-Johannis Tenn. American 
Rough-legged Hawk ; Black Hawk. Winter sojourner. 

(Aquilce.) 
Genus Aquila^ Auctorum. 

189. A. chrysoetus Linn., var. Canadensis Linn. American Golden 
Eagle; Ring-tailed Eagle ; Mountain Eagle. Winter visitant. 

(HcUiaetL) 

4 Genus HaliaJitus^ Savigny. 

^^190. H, leucoc^fhcUus (Bri 8 B.), Bald Eagle; Gray Eagle; Black 
Eagle. Resident. 

Family CATHARTID-S:. The American Vultures. 

Genus Rhinogryphua^ Ridgway.* 

*191. B.aura (Linn.). Turkey Buzzard. Resident north to 89^; 
summer sojourner in northern portions. 

Genus Catharista^ Vieillot. 

192. C. atrata (Bartr.). Carrion Crow; Black Vulture. Summer 
visitant to southern portion. 

* Tjpt VuUur4 aura ham. Inoliulei tlso Catharta ^urrovianus Oassin. 
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Order COLUMBiE. 

Family COLUMBID^. The Pigeons or Doves. 

Genus Ectopistes^ Swainson. 

* 193. E, migratoria (Linn .)• Wild Pigeon ; Passenger Pigeon. Resi- 
dent southward, summer sojourner northward. 

Genus Zenaiduray Bonaparte. 

* 194. Z. Carolinensia (Linn.). Turtle Dove ; Mourning Dove. Resi- 
dent north to 89^ . Summer sojourner northwards. 

Order GALLINiE. 

Family PHASIANIDJB. The Pheasants. 

Sabfamily Meleagrinje. The Turkeys. 

Genus Mdeagria^ Linnaeus. 

*196. M, gallqpavo Linn., var. sylvestrU Bartr. Wild Turlcey. 
Resident. 

Family TETRAONIDJB. The Grouse. 

Grenas Bonasay Stephens. 

*196. JB. umbellus (Linn.). Ruffed Grouse; Drumming Grouse. 
*' Pheasant.** Resident. Entire state. 

Genus Cupidonia^ Reichenbach. 

♦ 197. C. eupido (Linn .). Pinnated Grouse ; " Prairie Chicken.** Resi- 
dent. 

Genus Pediocdetes^ Baird. 

♦ 198. P. phasianellua (Linn .), var. Columbianus O r d. Sharp-tailed 
Grouse. Resident? Northern prairies only. 

Genus Lagopus^ Yieillot. 
199. L. alhuM (Gm.). White Ptarmigan; Willow Grouse. Winter 
▼isltant to extreme northern portion (Cook Co., Kennicott). 

Family PERDICIDJB. The QuaUs and Partridges. 

Subfamily OETYGiKiE. The American Quails. 

♦200. 0. Virginianus (Linn.). Virginia Quail, or Partridge; Bob- 
white. Resident. 
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Order LIMICOLiE. 

Family CHARADRID.E. The Plovers. 

Grenus Charadriua^ Lmnseas. 

Subgenus Charadriua. 

201. C. pluvialis (L.)i var. Virginicus Borck. Golden Plover. 

Subgenus SqttcUarola^ Cuvier. 

202. C.helvetieu8(Jjinii.). Black-bellied Plover. Transient 

Genus uEgicUitia^ Bole. 
Subgenus Oxyechus, Reichenbacb. 
♦208. u^. vociferus (Linn.). Kill-deer Plover. Resident — at least 
in southern portion. 

Subgenus uEgialUis, 

204. uE. hiatacula (L.), var. semipalmattis Bonap. Ring-necked 
Plover ; Semlpalmated Plover. Transient. 

205. jS. melodus (Or d). Piping Plover. Transient. 

Family H-ffiMATOPODIDJB. The Oyster-catchers. 
Genus Strepsilas^ Illiger. 

206. S, irUerprea (Linn.). Turn-stone. Shore of Lake Michigan. 

Family SCOLOPACIDJB. The Snipes. 

{Scolopaci.) 

Genus Philohela^ Gray. 

♦ 207. P. minor (G m e 1 .). American Wood-cock. Resident. 

Genus OoMinago^ Leach. 

* 208. O, gallinaria (G m e 1 .), var. WUsonii T e m m . Common Snipe ; 
Gutter Snipe; English Snipe. Resident in northern portions; winter 
resident southward. 

Genus Macror7iamphu8j Leach. 

209. M. griseus (Gmel.). Red-breasted Snipe ; Gray Snipe. Tran- 
sient. 

( Tringce.) 
Genus Micropdlama^ Baird. 

210. M.himatUqpus Bo nti p. Stilt Sandpiper. Transient. 
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Genus Ereunetes^ niiger. 

211. JE, pusilla Linn. Semipalmated Sandpiper. Transient. 

Genus Tringa^ Linnteus. 
Subgenus Actodromua, Kaup. 

212. r. Bonapartei S c h 1 e g . Bonaparte's Sandpiper. Transient. 

213. T.maculata Vie ill. Transient. 

214. T. Bairdii C o u e s . Baird's Sandpiper. Transient. 

*215. T. minutilla Vie 111. Least Sandpiper. Summer sojourner. 
Found in spring, summer and autumn, about the prairie ponds througliout 
the state. 

Subgenus Pelidna, Cuvier. 

216. T. alpina, yar. Americana Cass. Bed-baclced Sandpiper. Tran- 
sient. 

Subgenus Arquatellaj Baird. 

217. T, maritima (Briinn.). Purple Sandpiper. Shore of Lake 
Michigan. 

Subgenus Tringa. 

218. T. canuta (Linn.). Bobin Snipe. Shore of Lake Michigan. 

Genas Calidria^ Cuvier. 

219. (7. arenaria L i n n . Sanderling. Transient. 

{Totaneoe.) 
Genus Symphemia, Rafinesque. 
* 220. S. semipalmata G m e 1 . Willet. Summer sojourner. 

Gentrs Totanusy Bechstein. 
Subgenus BhyacophUus, Kaup. 

221. r. melanoleucm G m e 1 . Tell-tale ; Big Yellow-legs. Transient. 

222. T, flavipes G m e 1 . Yellow-legs. Transient. 

♦228. T. chloropus (Linn.), var. aolitarius Wils. Solitary Sand- 
piper; Wood Sandpiper; Peet-weet; Tilt-up. Summer sojourner. 

* 
Genus Tringoides, Bonaparte. 

* 224. T. hypoleucu8 (Linn.), var. macularius Linn. Spotted Sand- 
piper; «* Sand Lark;" " Sand Peet-weet. 

Genus ActituruSj Bonaparte. 
♦225. A. Bariramius (Wils.). Prairie "Plover;" Field "Plover;" 
Upland " Plover." Summer sojourner. 
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Genus Tryngites^ Cabanis. 

226. T, rufeacens (Vie ill.)* BuflT-breasted Sandpiper. Transient. 

(Limosce.) 
G^nos Limosay Brisson. 

227. L. fedoa (Jjlnn.). Marbled God wit. Transient. 

228. L, Eudaoniea (Lath.). Hndsonian Godwit; Bay-breasted God- 
wit. Transient. 

(Numenece,) 

Genus Numenius^ Linnaeus. 

* 229. N. longirostris W 11 s . Long billed Cnrlew. Besident, but dis- 
appearing in severe weather; perhaps not breeding in southern portion. 

280. N, Hudaonicus Lath. Hndsonian Curlew. Transient. 

281. N. borealis (F o r s t.). Eskimo Curlew. Transient. 

Family PHALAROPODIDJB. The Pbalaropes. 

Genus Lobipes^ Cuvier. 

Subgenus Lobipes, 

282. L. hyperboreus (Linn.). Northern Phalarope. 

Subgenus Steganopus, YielUot. 
♦288. L. WUsonii B&b. Wilson's Phalarope. 

Genus Phalaropus^ Brisson, 

284. P. fulicariUB (Linn .). Red-bellied Phalarope. 

Family RECURVIROSTRID^. "the Avocets and Stilts, 
Genus Recurvirostra^ Linnaeus. 

285. B. Americana G m e 1 . Avocet ; Scooper. 

Genus Himantopus^ Brisson. 

286. mnigHcollisW^nX. Stilt. 

Order HERODIONES. 

Family CICONIIDJB. The Storks. 

Genus Tantalus^ Linnaeus. 

287. r. ZocttZo^or Linn. Wood Ibis. Summer visitant, firequenting 
chiefly the lagoons of the bottom lands, in the southern portions. 
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Fwnily IBIDID^. 

Subfamily IsiDiNiE. The Ibises. 

Genus IhiSy MoehriDg. 

Subgenus Falcinellus, Bechstein. 

238* L falcinellus (Linn .)• Glossy Ibis ; << Black Curlew." 

Family ARDEIDJE. The Herons. 

{Ardeoe.) 

Grenus Ardea^ LinnsBus. 

•239. A. herodias Linn. Great Blue Heron; Blue "Crane." Sum- 
mer sojourner. 

Genus Herodias^ "Bpie, 

* 240. B. alba (Linn .), var. egretta (G m e 1 .). White Heron ; Ameri- 
can Egret ; White " Crane." Summer sojourner in the southern portions ; 
autumnal visitant to northern part of the state. 

Grenus Oarzetta^ Kaup. 
Subgenus GarzeUa, 
*241. G, eandidiasima (J acq.). Snowy Heron; Little White Heron. 
Summer sojourner. 

Subgenus Florida, Baird. 
242. G. ccarulea (Linn.). Little Blue Heron. Summer visitant to 
southern portions. 

Genus Butondes^ Blasius. 

♦248. B, vireacens (Linn.)- Green Heron; "Fly-up-the-creek;" 
" Schytepoke." Summer sojourner. 

Genus Nyctiardea^ Swainson. 

* 244. N. grisea (Linn.), var. ( ?) ** gardeni G m e 1 ." Black-crowned 
Night Heron; "Qua Bird." Summer sojourner. 

(jrenus Nyctherodiasj Reichenbach. 

245. N, violaceua (Linn .). Yellow-crowned Night Heron. Summer 
visitant to extreme southern portions. 

(BotaureoB.) 
Genus Ardetta^ Gray. 

* 246. A exilis (G m e 1 .). Least Bittern. Summer sojourner. 
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Genus Botaumsj Stephens. 

* 247. B. lentiffino8U8 8 1 e p h . American Bittern ; Stake-driver. Best- 
dent in southern portions, summer sojourner northward. 

Order ALECTORIDES. 

Family GRUID-^. The Cranes. 

Genus Orus^ Linnseus. 

* 248. G. Americanus Linn. Whooping Crane ; White Crane. Sum- 
mer sojourner. 

*249. G. Canadensis Linn. Sand-hill Crane; Brown Crane. Resi- 
dent southward. 

Family RALLID^E. 

Subfamily Balling. The Rails. 

Genus EalliLSj Bechstein. 

*250. B. elegans And. Red-breasted Rail; Marsh Hen. Summer 
sojourner; sometimes resident in southern portions. 

*251. B. Virginianus Jjinn. Virginia Rail ; Little Red-breasted Rail. 
Resident, except in northern portions. 

Genus Porzana^ Vieillot. 

* 262. P. Carolina V I e i 1 1 . Common Rail ; Sora. Resident In south- 
ern portions, and summer sojourner northward. 

•268. P. Noveboracensis (Gmel.). Little Yellow Rail. Resident? 
Breeds throughout the state. 

* 264. P. Jamaicensis (Gmel.). Little Black Ran. Summer sojourner 
in southern portions. 

Subfamily Galltoulinje. The GallinuleB. 

Genus Oallinula^ Brisson. 

Subgenus Gallinula. 

* 266. G, chloropus (Linn.), yar. galeata L i c h t . Florida Gallinule ; 
"Red-billed Mud Hen." Summer sojourner. 

Subgenus Forphyrio, Brisson. 
266. G,marHnica(L\nu.) Purple Gallinule ;*' Blue Peter.*' Summer 
Tisitant in southern portions (Wabash Valley). 

Subfamily Fulicin^. The Coots. 
Genus FvXica^ Linnseus. 

* 267. P. Americana Gmel. Coot ; '* White4)med Mad Hen.f Sum- 
mer sojourner. 
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OrderLAMELLIROSTRES. 

Family ANATIDJE. 

Subfamily Cygnin^. The Swans. 

Genus Cygnus^ LinnsBus. 

Sabgenas (Hoty Wagler. 

258. C, buccinator 'B,ic\i, Trumpeter Swan. Transient; sometimes 
winter resident. 

259. C. Americanus Sharpless. Common Swan. Transient ; some- 
times winter resident. 

Subfamily Anserikjs. The Geese. 

Genus Anserj Brisson. 

Subgenus Chen, Bole. 

260. A* hyperbareus Pall. a. var. hyperhoreus Pall. Snow Goose. 
6. var. albatus Cass. "White Brant." Winter sojourner; the var. 
dlbatus more common than the laiger race. 

261. A, casruUscens L\nn. White-headed Goose. Transient; some- 
times winter sojourner. 

Subgenus Anser, Brisson. 

262. A. albifrona Bechst., var. Gambdi Hartl. Whlte-fironted 
Goose. Transient ; sometimes winter sojourner. 

Subgenus Branta^ Scopoll. 
268. A. Canadensis (Linn.), a. var. Canadensis Linn. Big Wild 
Goose. 6. var. Hutchinsii Rich. Little Wild Goose. Transient ; some- 
times winter sojourner. The var. Hutchinsii the more common form. 

264. A. bernicla Linn. Brant. Transient ; sometimes winter so- 
journer. 

Subfamily Anatin^. The Ducks. 

Genus Anas^ Linnaeus. 
Subgenus Anas. 
*265. A, boschas Linn, Mallard; "Green-head." Resident, but most 
numerous in spring and autumn. In the southern portion confined to the 
prairies in the breeding season. 

* 266. A. obscura G m e 1 . Dusky Duck. Resident, but breeding very 
sparingly on the prairies, and wintering in the lagoons of the densely 
wooded bottoms. 

Subgenus Chaulelasmus, Gray. 

*267. A, streperus (Linn.). Gadwall; Gray Duck. Transient; 
perhaps breeding in the northern, and occasionally wintering in the south- 
em, portion of the state. 
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Subgenus Mareca, Stephens. 

268. A, penelope (Linn .). European Widgeon. Accidental in the 
northern part (Chicago, D. G. Elliot, P. Z. 8.—) 

26d. A. Amencana (Gmel.). American Widgeon; "Bald-pate." 
Transient, or winter sojourner southward. 

Subgenus Daflla, Leach. 
270. A. acuta (Linn.)* Pin-tail ; Sprig- talL Transient, or occasional 
winter sojourner in southern portion. 

Subgenus Nettiotty Kaup. 
*271. A, CarolinensU (Gmel.). Green-winged Teal. Besident, but 
most abundant during migrations : breeds only in the prairie districts, 
and winters chiefly In the lagoons of the heavily timbered bottoms. 

Subgenus Q^erquedulai Stephens. 
*272. A. dUcors (Linn.). Blue-winged Teal. Besident. Breeds 
sparingly in the prairie districts, and winters in small numbers in the 
ponds of the bottoms. 

Subgenus Spatula^ Bole. 
* 278. A, clypeata (Linn .). Shoveller ; Spoon-bill. Summer sojourner 
in the northern portions ; transient, or winter sojourner southward. 

Genus Aix^ Boie. 

*274. A,8pon8a (Linn.). Summer Duck; Wood Duck; Tree Duck. 
Summer sojourner in northern portion, and resident in southern part. 

Genus Fvligvla^ Stephens. 
Subgenus FuliXy Sundevall. 

275. i^.mariZa (Linn.), a. var. tnaWZa L i n n . Scaup; Broad-bill; 
Blue-bill. &. var. oU^ni9 Forst. Little Scaup, etc. Winter sojourner. 

276. F. collaris D o n o v . Bing-neck Scaup ; Bing-bill. Winter so- 
journer. 

Subgenus Aythya, Boie. 

277. F, Americana E y t o n . Bed -head ; American Pochard. Winter 
sojourner. 

278. F. vallisneria W i 1 s . Canvas-back. Winter sojourner. 

Genus BucepTialay Baird. 

279. B. clangula (Linn.), var. Americana Bonap. Winter so- 
journer. 

280. B. albeola (Linn.). Batter-ball; Buffle-head; <<Di Dipper." 
Winter sojourner. 
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Grenus Histrionicusy Lesson. 

281. J7. torquatus (Linn.)* Harlequin Duck. Winter visit&nt to 
Lake Michigan (Dr. Velds). 

Genus Harelda^ Leach. 

282. H, gladalis (Linn.). Long-tail ; ** Old Squaw.** Winter visitant 
to Lake Michigan (Dr Ybub). 

Genus Mdanetta, Boie. 

288. Jf. velvetina (Cass.). Velvet Duck. Winter visitant to Lake 
Michigan (Dr. ViajB). 

Genus (Edemia, Fleming. 
284. (E. nigra (Linn.), var. Americana Swains. Black Scoter. 
Winter visitant to Lake Michigan (Dr. Velib). 

Genus Erismatura^ Bonaparte. 
*285. E,rubida(y[i\s.). Buddy Duck; Spine-tailed Duck. Besldent. 

Genus Mergus^ Linnaeus. 
Subgenus Mergus, 
286.' M, merganser Linn., var. Americanus Cass. BuiF-breasted 
Sheldrake. Winter sojourner. 

287. JIf. serro^or Linn. Bed-breasted Sheldrake. Winter sojourner. 

Subgenus Lophodytes, Beichenbach. 

* 288. M. cucuUatus Linn. Hooded Sheldrake. Besldent. 

Order STE G ANOPODE S . 

Family PELECANID^E. The Pelicans. 

Genus Pelecaxus, Linnseus. 

289. P. erythrorhynehus G m e 1. American White Pelican. Transient. 

Family] GRACULIDuE. The Cormorants. 
Grenus OraculuSy Linnaeus. 

* 290. G, dilophus Swains, a. var. dilophus Swains. Double- 
crested Cormorant. 5. var. Floridanus And. Florida Cormorant The 
Tar. dUopkus winter sojourner; var. FloridanuM summer visitant, proba- 
bly breeding. 
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Family PLOTEID-ffi. The Anhingas. 
Genus PlotuSj Linnaeus. 

291. P. anhinga Linn. Snake-bird ; Darter. Sammer sojourner In 
extreme southem poirtlon ; rare sammer visitant north to 88® SC. 

Order LONGIPENNES. 

Family LARID-^. 

Subfamily Larin^. The Gulls. 

Genus Larus^ Linnaeus. 

Subgenus Larua. 

292. L, marinus L i'n n . Black-backed Gull. << Saddle Back." Win- 
ter visitant on Lake Michigan (Dr. Yblib). 

298. L, argentcuus Briinn., var. Smitlisonianus Cones. Herring 
Gull. Winter sojourner; occaslonalin summer? 

294. L, DelavoarensU O r d . Bing-billed Gull. Winter sojourner. 

Subgenus Chroicocephdlua, Eyton. 

295. C.Philadelphia (Ord). Bonaparte's Gull; Little Black-headed 
Gull. 

296. C Franklinii (Rich.). Franklin's Rosy-breasted Gull. Winter 
visitant to northern portions. 

297. C. atricUla (Linn.) Laughing Gull. Summer visitant. 

Subfamily Stermik^. The Terns. 
Genus Sterna, Linnaeus. 
Subgenus ThalasseuSf Boie. 

298. S. caspia Pall., var. imperator C o u e s . Caspian Tern. Win- 
ter visitant to northern part. 

299. S, regia G a m b . Royal Tern ; Cayenne Tern. Summer visitant 
throughout the state. 

Subgenus Gelochelidon. 
800. 8. anglica Mont. (var. ** aranea W i 1 s ."). Marsh Tern. Sum- 
mer visitant to Lake Michigan. 

Subgenus Sterna, LinnsBus. 
*801. S, hirundo Linn. Common Tern; Wilson's Tern. Sum- 
mer sojourner in northern portion. 

♦ 802. S> Fortteri N u 1 1 . Forster's Tern. Summer sojourner. 

* 808. S. atUillarum (L e s s.). Summer sojourner. 
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Subpoenas Hydrochelidon, Bole. 

*804. 8, Jlssipes Linn. Black Tern; Short-tailed Tern. Summer 
sojourner. 

OrderPYGOPODES. 

Family COLYMBID^. The Loons. 

Genus Colymbus^ Linnaeus. 

805. C. glacialis Linn., var. torquatuB B r ti n n . Great Northern 
Diver; Loon. Winter sojourner. 

806. C arcticus Linn. Black-throated Loon. Winter sojourner. 

807. C. septentrionalis Linn, lied-throated Loon. Winter sojourner. 

Family PODICIPID^. The Grebes. 
Genus PodicepSy Latham. 

808. P. griseigena (B o d d .), var. holboUi R e 1 n h . Bed-necked Grebe. 
Winter sojourner. 

*809. P,cri8tatti» Linn, Crested Grebe. Resident in northern, and 
winter sojourner in southern, portion. 

810. P. auritus (G m e 1 .), var. Calif ornicus L a w r . American Eared 
Grebe. Winter visitant. 

Genus Podilymhus^ Lesson. 

* 8U. P. podiceps Linn. Thick-billed Grebe ; Carolina Grebe. Resi- 
dent. 



The following is the ratio of the number of species of each family rep^ 
resented in the avifouna of Illinois : — 



1. HniotiltidaB 86 

2. Fringillid» 36 

8. Anatidfe 84 

4. ScolopacidaB 25 

6. FalcoaidaB 20 

6. Larid» 13 

7. Icteridas 11 

5. StriffidaB JU 

9. TardidaB 9 

10. Tyrannidie 9 

11. Plcidn 9 

12. ArdeidaB 9 

18. RallidflB 8 

14. VireonidaB 7 

15. TrogludytidaB 6 

16. HIrundinidaB 6 

17. PnridaB. 6 

18. Charadrid» 6 

19. CkirridM 4 

20. Tetraonidie 4 

21. Podicepidn 4 

23. SylviliiaB 8 

28. CaprimulgidaB 8 

24. Phalaropodidae 8 

25. Colymbfdae 8 



26. LanifdaB 2 

27. Ampelidae 2 

2d. TanagridsB 2 

20. CuculidaB 2 

80. ColumbidflB 

31. CathartidaB 

82. KecurvirostridaB 

88. GruidK 

84. CicoDidsB 

85. Ibididap 

86. SaxicoUdn 

87. CerthiidaB 

38. MotociUidK 

80. AlaiididK 

40. AlcedinldaB 

41. Cypselidn 

42. Trochiildw 

48. PBlttacidas 

44. HeleagridaB 

45. PerdlcldaB 

46. UaDmatopodidaB 

47. Gracnlldie 

48. PeleeanidaB 

49. PloUdas 
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During the breed iDg season the ratio stands as follows : 



23. Cuculidas 2 

24. Columbidae 

25. Gruidae 

26. Podiciuidae 

27. Sylviide 

28. Saxieolid» 

29. Ccrthiidse 

80. AmpelidsD 

31. Alftudidas 

82. Alcedinldae 

83. Cypeelida 

34. TrochilidaD 

35. PeittacidflB 

86. Cathartidn 

87. MeleagridsD 

88. Perdicidae 

39. Charadriidas 

40. Phalaropodidas 

41. Ciconiidae 1( 

42. Graculidas 1 

48. Plotidae 1 



1. MnioUltidas 21 

2. FringillidaD 16 

8. FalconidaD U 

4. Icteridae 9 

6. Picidas 9 

6. Anatidae 9 

7. Sirigldae 7 

8. Scolopacidas 7 

9. ArdeidaB 7 

10. Rallldae 7 

11. Turdid» 6 

12. HirandinidaB 6 

18. Tyrannldas 6 

14. TroglodytldaB 6 

15. Vireonidas 6 

16. Paridas 4 

17. Laridae 4 

18. Corvidae 8 

19. Caprimulgidae 8 

20. Tetraonidas 8 

21. LaniidaB 2 

22. Tanagridae *... 2 

Total number of species known to breed within the limits of the State 
of IlUnois, 176. 

The species in the following lists are to be looked for, and many of them 
will no doubt be yet found to occur within the limits of the state. 

a. Northern series. 

1. Turdu^ n<Bviu8. (Iowa; Allen. East Pennsylvania; Turnbull. 

Long Island; Lawrbnck. New Jersey; Cabot. East Massa- 
chusetts; Maynard.) 

2. PerUoreus Canadensis, (South Wisconsin; Hot. Michigan; Fox. 

East Pennsylvania ; Turnbull.) 

8. Canact Canadensis, (Michigan; Fox.) 

4. Somateria spectabilis. (Iowa; Allen. North Ohio; Wheaton.) 

6. Larus leucopterus, (North Ohio; Wheaton.) 

6. Larus glaucus. (Michigan; Fox.) 

7. Bissa tridactyla, (North Ohio; Wheaton.) 

8. Xema Sabinei, (North Obio ; Wheaton. Salt Lake, Utah ; Allen.) 

9. Hydrochelidon leucoptera. (I^ake Koskenong, Wisconsin; Kumlein.) 

10. Sterna macroura. (North Ohio ; Wheaton.) 

11. Sterna paradiscea. (North Ohio ; Wheaton.) 

12. Nyctale Bichardsonii, (Iowa ; Allen. South Wisconsin ; Hoy.) 
18. Anser Bossii, 

b. Western series. 

1. Neocorys Spraguei, 

2. Plectrophanes omattiSf 
8. ** Maccovoni, ) To be sought for on the large prairies. 

4. Centronyz BairdiU 

5. Cotumiculus Lecontei. 

6. Zonotrichia querula, (Common as far east as Lexington and Chilli- 

cothe, Missouri; Hoy. Iowa; Allen and Trifpe.) 



Digitized by LjOOQIC^ 



394 Caialogue of the Birds of lUtnoxs. 

7. Calamospiza bicolor, (West Missouri; Hot.) 

8. Hedymeles melanocephalu8. (Michigan; Fox.) 

9. Tyrannu8 verticalis. Iowa; Allkn. New Jersey; Turnbdll.) 

10. Sayamis Sayus. (Micliigan ; Fox.) 

11. Bpeotyto hypogcea. (Breeds as far east as Fort Hays, Kansas; 

Allen.) 

12. Caprimulgus NtUtalli. (Breeds in eastern Kansas ; Allbn.) 

18. Falco Bichardsonii, (E^nsas; Mus. Smtth^. Inst. Mlcliigan; Fox. 

14. Archibuteo ferrugineus. 

15. ^gialitU morUanus, (Kansas; Allbn. Florida; Maynarb.) 

16. Q^erquedula qfanoptera, (Florida; Maynard. Louisiana; PilatA.) 

e. Southern series. 

85. 8iUa pusUla, North Ohio; Dr. Kirtland. Probably to be foond 

among the pines — Pinus mitts — of soath Illinois. 

86. Helinaia Swainsoniy ^ To be looked for in swampy portions of 

87. Helminthophaga J3achmani. j the southern extremity of the state. 

88. Feuccea Casainii, (Kansas, breeding ; Allen.) 

89. MUvulus tyrannu8. (Henderson, Kentucky, and Mississippi ; Audu- 

bon. New Jersey ; Audubon and Auct.) 

40. 3iUvulu8 forficatus, (Abundant as far north as Indian Territory. 

Fort Leavenworth ; Coues.) 

41. Peris8oglo88a carbonata, (Kentucky; Audubon.) 

42. Dendroica Kirtlandii. (N. Oliio; Dr. Kirtland. Bahamas; Cabot.) 
48. Buteo Harlant. (Louisiana ; Audubon. Texas ; Mus. Smiths. Inst. 

Lawrence, Kansas, Oct., 1871; specimen in Kansas Uniyersitt.) 

44. IhUalha, (East Pennsylvania ; Turnbull. SaltLake, Utah; Allen.) 

45. Dtmiegretta Ludovictana, (East Pennsylvania; Turnbull. South 

Platte; Allen.) 

46. Dendrocygna fulva. Texas and Louisiana ; Dresser, Moore.) 

47. JStismatura ^dominica, (Wisconsin; Kumlein. Lake Champlain; 

Cabot.) 

48. Oraculu8 Mexicanua, (Lawrence, Kansas, April 2, 1872; Coll. Univ. 

Kansas. Undoubtedly to l>e found on the lower Wabash.) 



[PRINTED AT THE SALEM PRESS, March, 1874.] 
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XXXIV. — Descriptions of Six supposed New Species of 
American Birds, 

Br GEORGE N. LAWRENCE. ^ 

% 
Read February 9, 1874. 

1. Clilorospliignas brunneus. 

Thb entire plumage is of a dark rusty-brown, brighter on the throat 
and neck in front, and deeper in color on the back, rump and upper tail 
coverts; the wing coverts have their margins just perceptibly brighter in 
color ; quills brownish-black, their outer webs narrowly edged with the 
same color as that of the back ; under wing coverts brownish-ash ; tail 
purplish black ; upper mandible blackish horn color, the under whitish ; 
tarsi and toes hazel-brown. Length (slvin) 6i in. ; wing 2 11-16; tail 2| ; 
bill 7-16; tarsi 11-16. 

Habitat, — Costa Rica, Volcan de Inizu. 

Remarks, — In its general dark brown plumage this 
species is unlike any memhers of the genus to which I have 
assigned it. 

Two species (sex not determined) are in a <Jollection of 
birds made in Costa Rica, in the spring of 1873, by Mr. J. 
Zeledon, Zoologist under Prof. W. M. Gabb, Chief of the 
Talamauca Costa Rica Exploring Expedition. 

This collection was forwarded to the National Museum at 
Washington, and has been placed in my hands for determina- 
lion. 

Male. Upper part and sides of the head and the hind neck, olive-green, 
back and rump of the same color, washed with yellowish-fUlvous, having 
a brighter appearance than the head; upper tail coverts glossy black; 
two middle tail feathers greenish-olive, the others brownish-olive, the 
outer webs of all broadly margined with fulvous of the same color as 
the back; wing coverts similar in color to the back, the larger ones 
broadly edged with clear pale fUlvous; quills of a rather light brown, 
their outer margins of the same color as the batk; under wing coverts 
and inner margins of quUls white, axillars pale yellow; .entire under 
plumage fulvous yellow, clearer in color on the abdomen and of a brighter 
ftilvous on the flanks and under tail coverts; biU whitish horn color, 
brown at the base ; tarsi and toes pale plumbeous. Length (skin) 5} in. ; 
wing 2i ; taU 2i ; bill i ; tarsi |. 
Habch, 1874. 27 AKN. Ltc. NAT. Hist., Vol. x. 
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Habitat. — Costa Rica, Volcau de Irazu. Talamanca Ex- 
pedition. 

Remarks. — This specimen I judge to be immature, for 
besides the black upper tail coverts, there are a few scattered 
black spots oi#the front and two on one side of the neck, 
which would seem to indicate that it was undergoing a change 
of plumage. At one time I thought it was perhaps the 
young of the preceding species, but the tail coverts and 
spots above spoken of, being black in color instead of brown, 
do not favor such a supposition ; in C. axillaris the wings 
are shorter and the tail feathers narrower. 

Further collections will soon be received from the expedi- 
tion, when I hope to be enlightened by other examples. 

3. Buarremon atrleaplllu«« 

Entire head above, cheeks and hiud ncQk deep black ; back, upper tall 
coverts, wing coverts and outer margius of quUls, of a clear yellowish- 
green; bend of wing bright yellow; quills and tall feathers brownish- 
black; throat, breast and abdomen pure white; sides cinereous tinged 
with yellowish-green ; under tail coverts dark ashy -brown, some of the 
shorter feathers with white shaft stripes and edged with the same, the 
longer coverts washed with greenish ; bill black ; tarsi and toes brownish- 
black. Length (skin) 7i in. ; wing 3} ; tail 8J ; tarsi 1 ; bill flrom ftront 
11-16; high at base |. • 

Habitat. — Thought to be from Bogota, and from the make- 
up of the skin I think the supposition is correct. 

Remarks. — The species is of about the size, and somewhat 
resembles B. assimilis in coloring, but the upper plumage 
has more of a yellow shade, and the under plumage is more 
white, the ashy coloring not extending so much on the sides 
of the breast and abdomen ; the bill is higher and more 
arched than in any of its allies, and it is distinguished from 
all others of the genus, by its entirely black head and hind 
neck. 

4. Phonlpara Aimosa. 

The entire plumage is of a fhliginous-black, inclining more to black on 
the throat and breast ; the outer webs of the quiU feathers edged narrowly 
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with gray; the shafts of the tail feathers underneath are whitish; bill 
black; tarsi and toes brown. Length (skin) 4| in.; wing 2|; tall ll; 
tarsi |. 

Habitat. — Triuidad. Collected by Mr. A. H. Alexander. 

Remarks. — This species differs from its congeners by its 
general smoky coloring, all others, of the genus are charac- 
terized by a greater or less extent of olivaceous in their 
plumage. 

5. Cyanosplza rosltae. 

Adult male. Lores and capistram black, upper part and sides of the 
head, throat, entire plumage above, smaller wing coverts and rump, of a 
flue azure blue, more intense on the head and throat, paler on the back 
and rump ; a white circle around the eye ; chin grayish- white ; breast and 
upper part of abdomen of a fine rose red, but largely bordered with blue, 
Ih a manner to make these parts appear as if mixed with red and blue ; 
lower part of abdomen and under tall coverts pale rose red, tinged with 
pale blue ; tibia dull blue ; wings grayish-black, the larger coverts and 
the quills bordered outwardly ^ith bluish ; the two middle tall feathers 
entirely blue above, the others of an ashy-blue on the inner webs and 
bluish exteriorly, there Is a narrow border of whitish on the Inner web 
of these same tail feathers ; the tail underneath is of a pale ashy-blue ; the 
shafts of the rectrices are black above and white below; iris brown; 
tipper mandible blackish, the under pale bluish ; feet livid plumbeous. 

** Longueur tot. 14 centimetres ; alle 72 millimetres; queue 56 mlllim. ; 
bee (le long de culmen) 11 mUlim. ; tarse 15 mlllim.*' 

Habitat. — Mexico, Tehuantepec. 

Remarks. — I have named this species after the wife of my 
friend Prof. F. Sumichrast, and think it but a fitting compli- 
ment that her name should be borne by so beautiful a bird. 

In Feb., 1872, Prof. Sumichrast sent me the description 
from which the above account is transcribed — writing that 
he thought it a new species, and would send the specimen on 
for my decision. Considering it to be new, I requested him 
to do so, but no opportunity offered until April of last year ; 
it was then sent, and also examples of the female and young, 
afterwards obtained. They were enclosed in a box coming 
for the Smithsonian Institution ; unfoi'tunately, up to this 
time (Feb., 1874) no tidings of the box ha^ been received. 
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Under the circumstances, I concluded not to delay its pub- 
lication any longer, as Prof. Sumichrast's description taken 
from the bird is very minute. 

At some future time I hope to receive specimens and give 
descriptions of the female and young, and on examination 
• should the male differ from the description given, in any im- 
portant particular, to make it known. 

It seems quite unlike any of the allied species in the hand- 
some group to which it belongs. 

Prof. Sumichrast says, this pretty species equals, if it 
does not surpass, by the elegance of its plumage, its con- 
gefters G. cins and (7. Ieclancke7*i. 

In a letter dated Nov., 1873, he writes, alluding to the 
specimens forwarded (which he supposed I must have re- 
ceived), that the species seemed very rare, as he had pro- 
cured no more examples. 

O. Thripadectes Tlrg*atlcep«. 

Front, crown, cheeks and hind neck blackish brown, the feathers of all 
these parts with broad shaft stripes, those of the crown and hind neck 
grayish- white, the others of a pale rufous ; upper part of the back dull, 
reddish-brown, the lower part of the back and rump deep bright cinna- 
mon; tail brownish cinnamon; wing coverts and outer webs of quiUs 
also cinnamon-brown, but of not so deep a color as the tail ; the inner 
webs of the quill feathers are dark brown, with their inner margins 
broadly marked with pale cinnamon; under wing coverts bright cin- 
namon ; the feathers of the chin and upper part of the throat are red- 
dish ftilvous, with brownish-black margins; the under plumage is of a 
rather dull cinnamon red, brownish on the lower part of the neck ; bill 
black, tarsi and toes dark brown. Length (skin) Si in. ; wing 41 ; tail 4 ; 
bill 1; tarsi 13-16. 

Habitat. — Ecuador, Quito. 

Remarks, — This I consider to be a second species of Thri- 
padectes, T. flammulatus (Eyton) having been the sole rep- 
resentative of the genus heretofore. It is abou£ the size of 
that species, perhaps rather stouter in form, the bill very 
decidedly longer and larger ; the very distinct flammulations 
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over the entire body of T. flammvlatus will readily serve to 
distingubh them. ^ 

Belonging to a family very difficult to investigate satisfac- 
torily, and having an opportunity last summer to send it to 
Mr. Sclater, I did so, asking his opinion ; he wrote that it 
was unknown to him, hence I have no hesitation in describ- 
ing it as new. 
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GThe names of new species are printed in Roman letters ; synonymes and species to 
ch reference is made, are in Italicti names of sab-families, families, or higher 
divisions, in Small Capitals.] 



Acanthistins, 45. 
Aoanthonyx Petiveri, 07. 
Aoanthopbrys, 96. 
AOANTHOPTBRI, 30, 81. 
AOANTHOFTEBTOU, 30. 
Achatina, 168. 

fatciata^ 80. 
virginea, 80. 
Achatinella, 331, 383. 838, 884. 885, 837. 

bul%moide9,ZSi,m, 

fulffena^332, 

JohnsimH, 883, 888. 836, 886, 887. 

Mvi<2a,332,835,836,887. 

lorata, 883. 

tiujtrmoratay 883. 

producta, 883, 883, 886, 887, 861. 

rubens,dS3. 

wlendidaf 882. 

Tappaniancu 883. 

varia, 333, 386, 886, 837. 

vtitofna, 883. 
Achelofls acnmmatns, 113, 118. 
anceps, 113. 
Gibbesiiy 111. 

ganamensis, 118. 
tinsversus. 111. 
Aoidops, 110. 

fimbriatas, HI. 
AOIPENBEBmi, 80. 
Acrobasis rubrifasciella, 967. 
Actaea Dovii, 104. 
erosa, 104. 
aetigera, 104. 
Actitams, 384. 

Bartramtutj 384. 
Actodromns, 384. 
^gialitis, 383. 

hiaiaeula,9e8, 
melodua, 383. 
mofUanus, 394. 
voc^feruSt 383- 
JSgiothns, 373. 

caneseena, 872. 
linariuif 373. 
^pyomis, 141. 
JBsalon, 879. 
AQEhAISJR, 874. 
Agelaius, 374. 

phcsnickUf 874. 
Alx,889. 

«p<m«a, 889. 
ALAUDlDiB. 874, 898, 898. 
Alcadia, 816. 

hirautaf 187. 
minima, 816. 
Alcbdinida, 376, 892, 898. 
ALEOTORTDES, 387. 
Alphestes, 89, 45. 
Amastra, 834. 

decorticata^ 883, 888. 
{tiCttiOM, 332, 333, 837. 
MasterHj 831, 838, 388, 887. 

FSBBUART, 1874. 37* 



Amastra nigrolahriSf 888, 883. 
Ammodromus, 373. 

BenaUfwi, 878. 

pasaerinuSy Sn, 
Amfelidjs, 871, 893, 393. 
Ampelim^371. 



Ampelis, 



eedrorum, 871. 
aamdua, 871. 



Amphibnlima, 198, 199, 301, 808, 824, 848. 
jiHnay 804, 3^. 
pardaHnOj 201, 808, 834. 
pattda, 801, 808, 804, 883, 884, 

835, 857, 844, 8^. 
rtibeacena.SiS, 

Amphidesma, 197. 
AHrmoxiDi, 80. 

AHFmPHABTNOODOinKS, 80. 
ANACANTHmi, 80. 

Anas, 388. 

acttto,889. 
Americancu 889. 
boachaat 886. 
CaroUnenaia, 889. 
ebfpeata, S8Q, 
d%acor8f 389. 
obacurat 388. 
Penelope^ 889. 
atreperua. 888. 
ANATEDiE, 388, 8S8, 898. 
Anatim^, 388. 
Anorthnra, 867. 
ANSEBINiB, 888. 
Anser, 388. 

aU>{/H>f», 888. 
bemiota, 888. 
Canadenaia,88S. 
ccaruUacenay 888. 
hyperboreua.sas. 
Roaaii,8&8. 
Anthias, 66, 68. 

CabaUerote, 78. 
facer. 68. 
ANTHlNiB, 367. 
Anthus, 367. 

Ludovicianua,8ffl. 
Apex, 833. 884. 

paZ2ida,8S8,888. 
Apodes, 30. 
Apogon, 33. 
Apoma, 34. 

Aptenodytes PennaniU, 147. 
Apteryx, 141. 
Aquila, 881. 

chryaottua, 881. 
Archibnteo, 881. 

Tismi^fMut, 894. 
lagoptiay 381. 
Ardea,886. 

oeruZeo, 148. 
herodiaa, 886. 

Ann. Lto. Nat. Hi8t., Vol. x. 
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AKDJSXDMf 886, 802, 898. 
Ardetta,886. 

exilU,3SS, 
Argis loTy 125. 
Argyrops, 172. 
Ariolimax, 168, 294, 298, 299. 

CaU/omicuif 296, 299, 800. 

Columbianua, 298, 300. 

niaer, 296, 801, 810. 
Arion, 163, S^. 

lAndersimU, 297. 
foUofatuSy 297. 
Abiokida, 162, 164. , 
Arqnatella, 884. 
Ascidea intettinalis, 89. 

ManhattenHt, 83. 
ABTACOIDEA, 123. 
Astor, 880. 

Atblbocbphau, Poey, 80. 
Attila cinnamomeus, 8. 

Anrioulella, 334. 

jueundOj 831, 882. 

MOlida, 882. 

ioUdiaitma, 381, 882. 
Aylopon, 68. 
Aythya, 889. 

Balssnlcepa rev, 149, 149. 
BALI8TIDI, 30. 
BaUimorUe, 827. 
Batista, 191. 194, 196, 196. 
Berendtia, 26. 
Binneia, 168, 210, 224, 300. 
BiotUCy 880. 
BLBimiDl, 80. 
BodianuB, 48. 

bodianuSy 48. 
meOanoleueutt 44. 
Bonasa, 888. 

umbetlv9t 382. 
Botanrns, 387. 

lerUiginonfy 887. 
Bothrodendron, 275. 
Botys,268,267. 

abUUaU9y 261. 
aipinaUty 261. 
Californicalis, 260. 
fodincdUy 267, 263. 
inqvMnUalUy 271. 
mustelinalis, 262. 
pemibralis, 264. 
proftindalis, 261. 
semirubraliB, 263. 
enboHvalis, 261. 
anifasoiallB, 261. 
Brachyotus, 878. 
Brachyrhinus, 38, 84, 46. 

/^rc</fer,34. 
Brachyspjra, 198, 2(», 203, 224. 
Branta, 388. 

Buarremon atricapillas, 896. 
MHmUUy 896. 
UucoptenUy 189. 
patUdinuchtUy 139. 
sordidoa, 138. 
Bubo, 879. 

ioandiacay 879. 
Virginkmu$, 879. 
BUBONIMA, 378. 
Buoephala, 889. 

eianffwa,889, 
BftehotMite^^a, 
BuUmelU, 888, 884. 



Bulimella tmUokUoy 382. 
Bulimlnns, 849. 

morUanuiy 849. 
Bulimnlns. 80, 160, 163, 166, 167,206,209, 282, 
226, 316, 817. 

aUematus, 90, 
auredus, 80. 
aurialeporiSy 80, 199, 206. 
BahamenHi. 82. 
deatbatutj 81. 
JbtMMi, 80. 

latictncttUy 81, 82, 206. 
membranaeeus. 80. 
paUidioTy 80, lei. 
papyraoeusy 80, 199, 306. 
aqpulcralUy 317, 847. 
niffiatuiy 80. 
Bnlimns, 166. 

atUacoityluty 222. 
auriftfOeni, 222. 
muUi/asdatus, 283. 
Ftfeguenaif, 22. 
Bateo, 381. 

boreali8, 381. 
Harlaniy 394. 
lineatttf, 381. 
Pentylvanicus, 881. ^ 
i9iraMi«<m<,381. 
BUTEONINA, 380. 
Butorides, 386. 

vir««een«, 886. 

Calaolysta temnoHty 265. 

metamferall8,266. 
Calamospiza bicolory 394. 
Calamus, 172, 173, 181. 

Bqfonado. 174, 176. 

macropa, 176, 181. 

megacephaluBy 176,, 178. 

micropsy 182. 

orMtaHtM, 176, 179, 181, 182. 

pennoy 177. 178. 

pennahito, 179, 180. 

plumaMlay 180, 181, 188. 
Calappa oonvtxoy 114. 

XantttfiaAa, 114. 
Cotoium, 825, 330. 
CaUdris, 384. 

orenoKa, 884. 
Callianassa ^andffnafia, 122. 

mq^or, 122. 
Calliohlrns, 1^. 
GallinecteB, Ul. 
Callonia, 24. 

EUMHyU. 
Canace CanadentiSy 398. 
Cancer RumphUy 106. 
tetitf^ruty 133. 
9pinu»y 126. 
CANOROIDEA, 103. 
Cantharina, 171. 
CAFBIMULGIDiB, 876, 898,393. 
CAPRIMULaiNiE, 876. 

CaprlmulgUB, 376. 

CaroUnentUy 876. 
NuUaUiy 894. 
voc(/)»rtt«, 876. 



Caprodon, 71. 
Oapsula, 197. 



Caraoolus, 169. 221. 
CARANOIDiE,60. 

Cardinalis, 374. 

VirgMamUy 374. 
Carelia,8S4. 
Caridba, 123. 
CarpUittS dneHmtmrny 108. 
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Carpodacos, 871. 

Casta, 34. 
Catharista, 881. 

atrata^ 881. 
CATHARUDA, 381, 892, 898. 
Centronyx Bairdii, 893. 
Centropomus, 32. 
CentropriBtiB, 34, 61. 

a«rortt6«n«, 61. 

m«rtw, 84. 

tabioariu$, 02. 
Gentoms, 878. 
Ceratopl&x cOUOu; 111. 
Certhia, 866. 

/ai»f«ar«f,866. 
CBBTHUDJB, 366, 892, 898. 
Oorvus Virffinianu9y 218, 319. 

YucatanenBia, 318. 
Ceryle, 876. 

oicyon, 876. 
ChstopteruB, 120. 

CHiETURINiE, 376. 

ChaBtura,876. 

pdopioa, 876. 
CHARADRID^. 383, 893, 896. 
Charadriu8,863. 

Ae/re^icu^, 883. 
pZurio^a, 888. 
ChaalelAsmuB, 388. 
Chen, 388. 
Chdlsridjb, 80. 
ChlorodiuB Floridanui, 106. 
occidentallB, 108. 
Chlorospingas bmnneus, 390. 

axiUaris, 890. 
ChloroBtilbon caribSBUS, 18. 

0^020,14. 
Chondestes, 372. 

^rammoco, 873. 
Chondropoma, 316. 

cane$ceni, 816. 

CH0NDB08TBI. 30. 

GhordeUes, 376. 

popetuet 376. 
Ghobifhartnoodomtbs, 80, 81. 
Choriatistiam, 73. 

rubrum,T2. 
ChroieocephalnB, 891. 

atrieaia, 891. 
FrankiiniL90l, 
PMlade^hia, 891. 
Chr78oblephti8^73. 
Chrysomitris, 871. 

pinuif 373. 

trutUy sn. 

GhryBophrys, 173, 173, 176. 

caiamu$f 178. 
Chrtsotilb, 837. 
CIOONIIDA, 885, 892, 898. 
Cionella. 163, 316. 
CircuB, 880. 

q/anetUySSO, 
OiBtothoraB, 367. 

equatoriaUt^ 8. 
paluatrUt 867. 
MteUarU, 8, 867. 
CiBtQla, 816. 

eeabrosaf 816. 
ClauBilla, 330, 300. 

GOGCOTHRAUBTINiB, 871. 

CoccothrauBteB, 871. 

vespertinuitVn. 

COOCTQTXMydTJ, 

CoocjguB, 3T7. 

^fiMrioofiiMi 877. 



GoocyguB eruthrophthalmu$t 877. 
ColapteB, 878. 

aurtUus. 878. 
GoUurio, 871. 

boreaUMySll. 

Ludovioianutf Vll, 
GOLITM&S, 383. 
COLUMBID^ 883, 898, 898. 
COLTMBIDA, 893. 

ColymboB, 893. 

orc^ictM, 398. 
glaciali$. 893. 
•eptetUriaruUU, 898. 
GomptOBia aspUnifoUa, 368. 
GontopoB, 876. 

borealUjSie. 

v<r«fi«, 876. 
GonulaB, 307. 816. 

Gundiacki,Zn. 
GonuruB, 878. 

CaroUneruii, 878. 
holochloruB, 10. 
GonnB, 100. 
Gorbicula. 191, 193, 194, 190, 196. 

consobrinay 196. 

JaponicOf 188. 
GORBIOULADiE, 188, 196. 
GOBVIDiE, 870, 393, 898. 
GORVINiB,870. 

GorvuB, 370. 

Amerioanus, 870. 
coraxs 870. 
GotomiouliiB, 373. 

LeconM, 808. 
Gotyle, 370. 

riparia, 144, 100, 106, 107, 870. 
GrangoD tar, 130. 
GrQmilepteB, 89. 
Grjrptodla granulata, 103. 
Utenopoma, 816. 
GncuUDiE, 877, 803, 308. 
Gupidonia, 383. 

aqtidOtdSS. 
Gyanoapixa roBitao, 897. 

oirUy998. 

ledancheH, 898. 
Cjannra, 870. 

crittata, 870. 
Gyanoapiza, 878. 

c<rfo, 874. 

cyanetii 878. 
Gtcladba, 196, 197. 
Gyolas, 196. 
Gtclasidjb,, 196. 
Gtclostomi, 80. 
CyclostomaB, 816. 
CTGNIK^ 888. 
GygnoB, 388. 

AmerieanuM^ 888. 
buccinator. 893. 
Gylindrella, 34, «0, 37, 161, 168, 166. 167, 168, 
306, 209, 333, MO, 8lrf. 

Agnuiana^2i, 

BahamenHij^ 

BrooktianOf 34. 

coitata, 24. 

elongaUijU. 

graettis, 34. 37. 

ro$eat 80, 330. 

sanguineot 37. 

TrinUariaj9S. 
GtUNDBBLUDA, 34, 3^ 160, 161. 
Gynthla,88. ' 

Gyfbinidi, 80. 
GTP8BLIDJE, 876, 898, 898. 
Gyrena,196. 
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Cyrena antiquOf IdB. 

Carolinen8i8y 191, 186, 197. 
cuneiformis, 188. 
Floridanon 191, 194, 195, 197. 
oblonaa, 189. 

placerUy 189. 

H-uticoto, 188. 
Cyrenella, 19«. 
Ctrbnid^ 196. 
Cyrenooapsa, 196, 190. 

Dama,889. 

Demiegrefcta Ludaviciana^ 99L 
Dendrooygna /VfZvo, 394. 
Dbndroic^ 868. 
Dendroica, 368. 

eesHvay 144. 165, 1D6, 157, 968. 

Blackbumim, 368. 

caatanea, 9S8, 

porules, 368, 

ccBru/e«cen#,868. 

corcmoto, 368. 

dUcotor, 369. 

dominioa, 368. 

f tr<2aiui»(. 894. 

maculosa, 968. 

palmarumy 869. 

Pen<ylvanica, 368. 

pinuStHeS, 

striata, 908. 

virefu, 368. 
Dentellaria, 221, 801, 302. 
Debhoftebi, 30. 
Diaoope, 63. 
DinorniB, 141. 

crassuB, 146. 
DIODONTIDI, 30. 
DiplectTum, 84, 54. 

radiaaUjU, 
Diplodonta, 196. 
Dolichonyx, 374. 

oryzivonuy 874. 
DONACIDJE, 197. 
Donax, 197. 
Dryocopus, 377. 

pikatu8,2tn. 

Bbalia mammUlosa, 116. 
EctopiBtes, 382. 

migratoria^^lSL 
Elainea Macllyaiiiii, 10. 

placeM, 10. 
Elanus, 880. 

2et«cttnM, 380. 
Elabmobrjlnchu, 30. 

ELA8MOONATHA, 846. 

Blastoma, 68, 70. 
Bmpidonaz, 376. 

a<xuf<ctt«, 376. 

Bairm, l\ 

JtaviveHtri$,im. 

fulylpectus, 11. 

HanmumtUf 11. 

minimus, 376. 

pusilius, 376. 
Enneaoentras, 84, 39. 60, 61. 
dubius, 51. 
punetulakUfZL 
Epialtas, 96. 
Bpinephelat, 84, 88, 42, 46. 

o/er, 45. 

Cubanus, 84. 

flavoUml>atuM, 84. 



Epinephtlns lunsOaius, 84. 
morio, 84, 61. 
niveaius, 84, 48. 
striatus, 34. 
Eremophila, 374. 

a7pe«<rif , 874. 
Erennetes, 384. 

pu9iaa,38i. 
Erinna, 8^. 

NewcombifSiB. 
EriBmatnra, 300. 

domlnioa, 894, 
rttMdOjddO, 
Eromene betla, 264. 

Callfoniloalis, 264. 
Etelia, 69, 66, 67, 70. 

earbuncuhu, 68. 
oculaius, 59. 
Encalodinm, 24, 25. 
Endorea ? atbisinuateUa, 271. 
Eadorea centariella. 271. 

ftigidella, 271. 
Eugenes /WffefM. 140. 

svectabilis, 140. 
Eapleurodon, 98. 

triAircataB, 98. 
Enrytns, 222. 
Euspiza, 373. 

Americano, 873. 

FAliCONlDJE, 879, 388, 898. 
FAJjoomvM, 879. 
Falco, 379. 

co2ttm5ar<tt£,879. 
communis. 879. 
lanarius, 879. 
i2icftard«m<v894. 
AparveritM, 879. 
FalcineUaB, 386. 
Fischeria, 196. 
Florida, 386. 
Fragilia, 197. 

FRlNGILLIDiB, STl, 892, 898. 
FULlClNiE, 387. 
FaUca,387. 

Americana, W* 
Foligula, 889. 

Americana, 989- 
collaris, 889. 
maraa,388. 
rmlliineria,88^ 
Fullx,889. 

Gadedi, 30. 

Gsotis, 262. 258. 256. 267, 342, 846. 

Galatea, 193, 194, 196, 190, 197. 

Galeoscoptes, 365. 

OiroKtMBJif , 365. 

GALUKiB, 882. 

GalliDago, 883. 

gaUinaria, 888. 

Galliniila,887. 

chloropus,9g7, 
martinica, 387. 

GALUMTTLINiG, 887. 

GANomsi, 80. 
Garruukjb, 875. 
Ganetta, 386. 

ceerutoa, 886. 

candidisHma, 886. 
Gelochelidon, 891. 
Genyroge, 63. 
GeomalacuB, 294, 308. 

maculosus, 308, 809. 
GBOPmUL, 162. 
GBOTHLTFEiB, 809. 
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Geothlypis, 809. 
Glandina, 169, ie2, 817, 888. 

UgtOata, 162. 

monUiferat 102. 
Glanconome. 189. 
Glypturos, m. 

acanthochiniBi 121. 
Gnidon, 81. 
GOBIBI, 30. 
G0BI080MI, 80. 
Gonidomns, 222. 
GOKIOGKATUA, 80, 106, 168. 
Gtonioplectrus, 85. 45, 57, 58. 
hupanuM, 85. 
Gonosplra, 222. ' 

palangay 159, 222. 
GSAOULIDJC, 890, 392, 893. 
Graoulus, 390. 

dihphuif 390. 

MexicanuSf 89i. 
Grftuuna, 38, U. 

LoretOj 75. 
Grammatens, 172, 176, 182. 

humUUf 182, 188. 
mediuSf 183. 
GbuidJS, 887, 892, 393. 
GruB, 387. 

Americanu8t 887. 
Canadentiif 887. 
GrvBtea, 32. 
Guiraca, 873. 

ccerulea, 873. 
Gtmnodonti, 80. 

HiEMATOPODIDJE, 888. 

Hsmophila Stimichrasti, 6. 

mekmoiit, 6. 
Halla6tas, 881. 

leucocepJuUtu, 881. 
HalimuB, 96. 
Haliperca, 83, 84, 53, 54. 

Mt^toto,84,54. 
JUBCulaj 84. 
Jocome, 84. 
Phoebe, 84. 
prcuiigiator, 34. 
Harelda,390. 

glaciaiU, 890. 
Harporbjnchns, 865. 

Grajsoni, 1. 
rt0M,365. 
Hedymeles, 873. 

Ludovicianuiy 873. 
melanocqphdlutt 894. 
Heucacea, 169. 
Hbucea, 220, 221, 255. 
HELIClDiE, 25, 160, 161, 162. 164, 167, 169, 

220, 225, 838, 842. 
Helioina, 816. 

foBcUOay 223. 
Gloynei, 186. 
HEUCINiB, 163, 165, 171, 200. 201. 206, tt4, 

255j 809, 333, 885, 840, 846. 
Helicterella, 834. 
Hello aia 5ioaiti«<m<, 894. 
Heliaiga, 199. 
Helix, 80. 102, 168, 166. 
algira, 165. 
dUemata,9fi. 
apj»'€»$a^ 312. 
aateritcus, 80. 
BerlandUriana^ 868. 
Bermudensis, 221. 
eandidUHmaf 220. 
drcumfirmata, 221. 
ColumMana^ 804, 810. 



Helix den<<en«, 808. 
d«nM/)nna, 862. 
dirMto.362. 
EdvardH^ 862. 
gaUopavonUj 842. 
germanaf 804. 310. 
graminicola^ 842. 
HemphilHy 80. 
inaqualii, 159, 168. 
JaabeUoy 303. 
invalida, 306. 
inversieolory 169. 
Jayana, 219. 
jduna, 363. 
JMQ^Aina, 806. 
Za62^n</i<oa, 80. 
leucostyla, 109. 
{ycAnuoAtM, 801, 802, 805, 811. 
maUaris, 168. 170. 
m<nti/<«|ima, 306. 808. 
jlfoe^iana, 302, 868. 
mtucarumy 80, 254, 255, 841. 
or6<cu7crfa, 803. 
pachygMtraj 305. 
perpUxa. 221, 808. 
Pftamix, 80. 
picto. 341, 842, 851. 
provisoriat 817. 847. 
pygmeeay 3U6, 807, 808. 
Bcevifvi, 362. 
rufozonatat 169. 
5cAramm<, 22, 28. 
f^Ho^eOo, 80. 
«tt/pAuro«a, 841. 
7Vo«cA«{<, 843, 848. 
<urMn^ortni«, 79, 81, 81, 206. 
uwdifera^ 389. 
variant, 843. 
vertUolor, 342. 
Wetherbyl, 861. 
HelmitheruB, 868. 

vermivoruif 868. 
Helminthophaga, 368. 

Bachmaniy 894. 
o«2ato, 868. 
chrysoptera, 868. 
peregrinOf 868. 
pintM, 868. 
n(/fcap<2/a, 868. 
HemitroohoB, 842. 
Hemphillia, 206, 209. 210, 800. 

glandulOBa, 208, 209, 910, 211. 
HerbBtia, 98. 

condyUaiOy 98. 
dmr«««a, 93. 
Edwardsiij 98. 
parvifranSt 93, 94. 
pubeeeenB, 92. 
pvriformis, 96. 
Herb8tiel]a,98. 

oamptacantha, 94, 95. 
depre$$a,9i, 
tnmida, 95. 
HerodiaB, 386. 

oZ&a, 886. 
Herodiones, 385. 
HoBperantbias, 68. 
HeBperiphooa. 871. 
Heterocrypta, 102. 

grtmulatOylOi* 
maorobraobia, 108. 
Hbtebosomi, 80. 
Hierofhlco, 879. 
HimantopaB, 885. 

nigriooUis, 885. 
HIPPOOAMFIDI, 80. 
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HiTPOIDEA, 120. 

HippolyBmata Califomica, 123. 
Hippoljte Fabricii, 126. 

Gaimardiiy 126. 

Sayij 125. 

pawatort 125. 

PhippsU. 125. 

picta,125. 

inMioto, 127. 

Sowerhei, 126. 

tpifuiy 126. 

ipinuij 126. 

v»6ran«, 125. 

ITwrciemaniif, 124. 
HlBUin>INlD^ 870, 382, 393. 
Hinindo, 370. 

lun^f^rofUy 144, 155, 156, 157. 

horreorumt 870. 
Histrionicns, 890. 

torquatut, 890. 
HOLOOEPHALI, 80. 
Holospira, 25, 161, 102, 168. 
Goldfa»9i, 162. 

HOLOSTEI, 80. 
Hjalimax, 209, 210. 
Hyalina, 163, 164, 263. 

£audani, 159. 

capsella, 164. 

ceUaria, 164. 

demUsaj 164, 

fuliginoMCky 164. 

indMtata, 164. 

lnomato,164. 

<n<«ma, 165. 

iniertexia, 164. 

Imvigatay 164. 

Uumodon, 164. 

K^ero. 164. 

mlmili««ifna, 807. 

mvWdentoto, 164. 

nflieto, 164. 

o2<fT«torttm, 164. 

suppressa, 164. 

<ttrMn(A>nf»<f , 254. 
Hylociohla, 865. 
HjlotomuB, 877. 
HTPSROARTn, 30. 

Htperotrbti, 80. 
Htfopleotrini, 38. 
Hypoplectrodes, 45. 
Hypopleotras, 88, 85, 45, 55, 78. 

aberranSy 85, 78. 

accenMU,B5. 

affinii, 85. 

bovintUf 85. 

gummigtUtay 85. 

auttavariut, 85, 78. 

Indigo, 35. 

maculifenis, 85, 78. 

nigricaniy 85. 

jiinnaMiHtM, 85. 

j»tteUa, 35, 73. 

vUulinuBy 85. 
HTpothrodaa, 44. 

flavioaudayiL 
Htpotbemi, 80. 

IBIDIDJB, 886, 882. 

IBIDINJB, 886. 
IbU,886. 

a25a. 894. 

faleiruUuBy 886. 
Ieteiia,809. 

«irefM,809. 



ICTBRUE, 869. 
ICTERlDiB, 374, 892, 898. 

lOTKRINJE. 375. 

loteruB, 875. 

BaUimorty 875. 

formosus, 184. 

gularUylSi. 

merUaUSylS5, 

pustulatusy 186. 

Sclateriy 186. 

»puriu8. 375. 
Ictlnia, 380. 

HissisBipplenais, 880. 
Iphigenia, 196, 197. 

J^erisUe, 827, 328. 
Jdoulati, 30. 
Junco, 378. 

hyemaUSy 378. 

KammererUey 327. 

LabieUa, 834. 
Labras Anthiaty 68. 

rt^/kt$y^. 
LselapB, 145. 
LagopuB, 882. 

albusy382, 
Lamtoas depresBiuscuInB, 101. 

excavatuB, 96. 

hyponcus. 96. 
LAMBLUBOSTBES, 888. 

LamineUa, 333, 334, 335, 886. 
4ecortic€Uay 336. 
luduosa, 335, 336. 
MasterHy 336, 386, 337. 851. 
victa, 331, 333, 335, m 
LANlIDiB, 371, 392, 393. 
LARlDiE, 391, 392, 398. 
LARlNiB, 891. 
Larus, 891. 

argentatuiy 391. 
Delawareniia, 891. 
glauctUy 393. 
leucopUrtts, 398. 
marinuSy 891. 
Late8.31. 

Leander pandallformia, 180. 
Lemkiscati, 80. 
Lepidodendron, 276. 
Lepidosirenidjs, 80. 

LEPID08TEIDI, 30. 

Leptachatina, 833, 834, 385, 336. 
Leptachatina dimidiata, 832, 833. 
granoy 331, 333, 836. 
nt/ida, 331, 383, 386, 851. 
Leptinaria, 816. 
Leptocardii, 80. 
Leptocephau, 30. 
Leptomeras, 316. 

iepulcrdlii^ 317. 
Leptoptila bonapartii, 16. 
cdb^fronsy 16. 
brachypteray 16. 
plUfnSeicq>8y 16. 
rufaxUkiy 16. 
LeptOBiphon. 196, 196. 
LethrinuB, 172. 
Lencochila, 316, 317. 

/hUaXy 818. 
peOucidOy 818. 
Lencochroa, 220, 221. 303. 

BoUtieriy 220, 80S. 
candidUHmOy 803. 
LKUOOBOIDEA, 114. 
Lia,24. 
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Lia Blandiana, 85. 

Oo$9eit 86. 
macrostonuif 85. 
maugerit25. 
Paitufia, 86. 
tricolor, 25, 
virginea, 86. 
Kdyrina, 86. 
Liguas, 163, 168, 864, 858, 848. 

faictatiUj 864. 
Limaz, 169, 163, 894, 899. 
Hewitoni, 849. 
maximuSj 159. 
LnaOOLJB, 888. 
Limnaa, 866, 849. 
LDfNJEID^ 349. 
Limosa, 886. 

fedoGt 885. 
Hudsonica 885. 
Lioohila, 341. 

Jamaicentit, 341. 
Liomera oinctimanoy 103. 

2ato,104. 
Lioperca, 34, 40, 48. 

inermis, 34, 48. 
Liopropoma, 78, 73. 

aberratu, 72. 
Liostraous, 316. 
Lithadia CumingH, 116. 
pontifbra, 115. 
LUMum, m, 387, 388, 389. 
Lithoniatbus, 178. 
LlthoBs rvpicolot 346. 

tumida, 846. 
Lobipes, 886. 

hyp^rboreus, 886. 
mUonii, 386. 

J^NOTPENNES, 891. 
LOPHIDI, 30. 
LOPHOBRAKCHII, 80. 

Lophodjtes, 390. 
LK>phopnaiie8, 366. 

bicolor, 866. 
Loxia, 878. 

curvirottrajVn. 
leticopter<h o78. 
Lnoina, 196. 
Lupea aneeps, 113. 

Duchatsagni, 113. 
Lutianas LuOantu, 08. 
LUTJANINiK, 60, 68, 70. 
LUTJANINI, 83, 60, 68, 70, 74. 
Lu^anua, 50. 68. 

analU, 59. 

AttbriethW, 

BuocandlOj 60. 

Cabailerote, 69, 76, 76, 77, 78. 

CampechianuSj 69. 

CaxUy 69. 63, 75, 76, 77. 

Cu6«ro, 59, 76, 76, 77. 

cvtkxion, 75. 

Jocuy 69, 75, 76. 

Cjanco, 69, 64. 

pro/bmiiM, 59. 

roiiicetu, 60. 

Macroceramus, 85, 86, 87, 100, 108, 168, 166, 
806, 886, 316. 388. 
OoMei, 160, m, 168, 817, 888. 
Cfundlachit 883. 
microdcm, 888. 
Hgnatus, 838. 
<urrict/2<i, 83. 
Hacrooyolil, 150, 168, 806. 
BaudoM, 806. 



Maci^pB, 68. 
Maororhamphnt, 883. 

gri8eu$,2S^ 
Malacanthidi, 80. 
Malacoftbri. 30. 

MALACOPTBRTOn, 80. 

Mammaria, 84, 86, 86, 87. 
Mareoa,889. 
MargarodUe, 839. 
Melanerpes, 878. 

Carolinui^ 378. 
erythrocephalus, 878. 
Melanetta, 390. 

velvetina, 890. 
Melaniella, 816, 318. 

graciUi$na. 
MSLBAORINiB, 383, 898, 888. 
Meleagris, 388. 

gaUcpavOySai, 
Melospiaa, 873. - 

IdneolniiyVIZ. 
meiodia^fns, 
palustris, 873. 
Menephorns, 34, 60. 

dubiuiyU, 
Menippe nodifrofu, 106. 

Rwnphiiy 106. 
Mentiperca, SI, 84, 64. 

luciopercanoyii, 
Mergas, 890. 

cueti/toftM, 890. 
mtrgafueTy 380. 
aerrator. 890. 
MesembrinuB, 316. 
Mesodesma, 107. 
Mefiodoii,801,883. 
Mesoprion, 69, 68. 

Coo^, 63. 
ehryturut^ 60. 
cynodon, 76, 77, 78. 
mM«ti«, 75. 
lAt^ianuSy 63. 
voroor. 06. 
Metograpsas dtiMcM, US. 
graeUUy 118. 
Mica, 386. 
Mioropalama, 383. 

himaniopuB^ 888. 
Micropanope caribbea, 106. 
crlstimana, 107. 
latimana, 107. 
Miorophysa, 81, 881. 316. 

BoothiofUL, 317. 
vortexy 817. 
MilTulnB tgrannusy 394. 
forAcottu 894 

MniiN;B.8a5; 
Mimas, 865. 

lon^iootMiahM, 138. 

niOT-itorif, 137. 

polyglottuty 8, 365. 

Iftmco, 138. 
Mniotilta, 367. 

twiria,867. 
MNIOTILTBJB, 867. 
Mkiotiltidje, 867, 898, 808. 
Molgnla Manhattennsy 88, 86, 87, 91. 
Molothras, 874. 

p€a>rUy 144, 156, 157, 874. 
Monrolite, 826. 
MOTACILUDJB, 867, 893. 
UvnMSlDJRy 80. 
MutoovUey 826, 829. 
MrcboBtoma, 84. 
MyeloiB albiplagiateUa, 809. 
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Mjelois oonvolutetta, 269. 
gros»tUari<Bt 968. 
M yiarchus, 876. 

orinitm, 875. 
Mjiodioctns, 869. 

CanadentUy 868. 
mitratuSf 369. 
piuiUus, 869. 
MriamDM, 80. 

Nandopsis tetraeanthuif 80. 
Nanina, 109. 170. 210. 
cabioijVSd, 
Chamissoit 888, 851. 
Nanclerus, 380. 

/of:^fca/iM, 880. 
NectooranfTon tor. 125. 
Nbuatoonathi, 30. 
Neocoryx Spragueti 898. 
Nephopteryz latifasoiatella, 269. 
EdmandHi, 2:10. 
roseatella, 270. 
Neritora, 849. 
Nettion, 889. 
Newcombia, 833, 384, 886, 886. 

picia, 886, 351. 
NiBQS, 880. 

Coqperi, 880. 
y%MctM, 380. 
palumbarius, 380. 
Nomophila noctueUa, 258, 980. 
Notolopas, 96. 

lamellatns, 97. 
Namenins, 385. 

boreaiU, 385. 
HudtonicMy 386. 
longirostrity 885. 
Nyctale, 378. 

acadica, 378. 
iZicAardf ofiM, 896. 
Nyctea, 879. 
Nyctiardea, 386. 

grUea^ 886. 
Nyctberodias, 386. 

riotoCtfM, 886. 

OcyuruB. 69, 60. 

omM^tHM, 09. 
auroviltotia.SO. 
cArynirtM, 69. 

OCTPODOIDEA, 113. 
Odontoonatha, 253. 
CEdemia, 390. 

nigra^ 890. 
OLEACnaDiG, 160. 

Oleacina, 317. 

•«o^tito.318,847. 
?OligoelaMe-feUUe, 828. 
OmaSoDyx, 198, 199, 202, 208, 205, 224, 348, 344 
appendicukUa^ 199. 
depresaa, 190. 
felina, 204, 346. 
pardalina. 204. 

unguis, 198, 199, 200, 201, 202, 208. 
204,206,209,844. 
ODOhidella, 841. 
Oncbidiam, 159. 839, 340, 351. 
Schrammij 889. 
Opeas, 316. 

octonoide$j 817. 
ttiM«to, 817. 
Ophididi, 30. 
Oporomis, 869. 
Oreopborus, 117. 

nodotuif 119. 



Orthaucea. 119. 

ORTHAUClKiE, 160, 163, 166, 168, 807. 
Ortbalicus, 80, 163, 168, 254, 255, 817, 812. 
undatus, 254, 318. 
i^ra, 254. 
ORTTOINiB, 882. 
Ortyx, 382. 

Virginianus, 882. 
Osachila acuta, 114. 

tubero^Of 114. 
Otina, 349. 
Otus, 878. 

brachyotut, 378. 
vulgaris^ 378. 
OxyecbuB, 383. 

PacbygrapsQB aracttia^ 118. 

innotatu9, 114. 

BOCiUB, 114. . 

trantvemu, 118. 
PagellOB, 172. 

calamuSy 173, 178. 
caninus, 176. 
humHUt 182. 
micropSf 182. 
orbUariu8^ 178. 

fenna, 176. 
70, 171. 



PaprqB, 172.' 
Pal»m( 



imoneteB, 128. 

carolinns, 129. 
. exilipes, 130. 
vulgari$t 128. 
PaliemonopBis, 128. 

carolinut, 128. 
exUipes, 130. 
vulgarU. 128. 
Palllf^ra, 300. 

PandaluB, anfmlicomia^ 128. 
borealU, 128. 
Gurneyi, 128. 
Pandlon, 380. 

halioeiua, 880. 
Panopens planiHsimas, 106. 
Paranthiae, 46. 
Paridjk, 366, 392, 398. 
PARINiE. 366. 
Parmacella, 253. 

pailiolumy 263. 
Parthenope, 98. 
Partula, 334. 
PartnUna, 332, 333, 834. 835. 

luliMoides, 885, 836. 
eburnea, 331, 832, 836, 387. 
pallida, 336, 837. 
plumbea, 331, 832. 
taniolata, 886, 887. 
Panila,868. 

AmerioanOf d66» 
inndariM^ 4. 
pitiayumi^ 5. 
PaniB, 866. 

tUricapiUus, 866. 
CaroUnenHs, 306. 
PaBsercuIus, 872. 

M(vaniui,873. 
PaBsereUa, 373. 

<<fooa, 878. 
PAS8ERE8, 385. 
Patula, 163, 167. 

aUemata, 167. 
a8teri$cu9t 167. 
Pbdiculati, 30. 
PediocaStOB, 382. 

pJiasianeUutt 882. 
PBLBCANIDiE, 390, 882. 
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Peleoanus, 890. 

erythrorhynchut, 890. 
Pelecychllns, 222. 
Pelidna, 884. 
PeUioala, 206, 207, 209, 848. 

convexaj Mart., 808, 206, 207, 211, 

844. 
depreua, 204, 205, 207, 910, 844. 
Pempelia fenestrella, 269, 200. 

fasca, 271. 

grostularia, 269. 

leonlnella, 259. 

ovalie. 269. 

palumheliat 259. 
Pensas bra$Uien8is, 132, 184. 

caramotef 133. 

carinatu9f 135. 

coDBtrictns, 135. 

fluviatalis, 133. 

pubescens, 133. 

semisutcatust 135. 

ietifenuy 133, 184, 186. 
PerminUe, 827. 
Pentaceros, 82. 
Perca aberraruj 73. 
crfroHa, 62. 
^u<toto,48. 
punctulata, 60. 
PbbCID^, 30, 31, 35, 48, 56, 61, 73, 74. 
PEBCINiB, 72, 73. 
PBRDICIDJB. 382, 392, 898. 
PeriBoreas CanadensU^ 898. 
Peri860g]o8Ba oor&onoto, 884. 
Peronia, 341. 
Petenia, 162. 
Petrocholidon, 370. 

/un(/Vo9M, 870. 
Petrolisthea erismems, 119. 

rupicola, 119. 
Pbtbomtzontidi, 80. 
Peucsa, 373. 

(B»tiva2i$t 878. 

CasBinii, 894. 
Phalaropodida, 885, 882, 896. 
Phalaropus, 385. 
Phallasfa mammiUatOy 88. 
Phabtnoooxathi, 96, 

PHASIANIDiB, 382. 

PhUobela, 383. 

m^nor, 888. 
Phonipara Aimosa, 899* 
PHTCIDiE, 267. 
PHTLLOVORA, 169, 160. 

Phyaa, 255. 

amptUJacea, 266. 
«<Hato,256. 
Pica, 876. 

caudata^ 875. 
PlCARUe.876. 
PICID^, 877, 802, 888. 
PICINJE, 877. 
Picoides, 377. 

arcticus, 877. 
Picas, 877. 

pubescens^ dTJ, 
vtfOonM, 877. 
Pilumnus oeratopuSy 109. 
depresBUs, 109. 
marginatiiB, 109. 
XatUuHi, 108. 
Pimelepterina, 171. 
Pineria,22,23,168. 

Beathiana^ 22. 
Schrammi, 28, 80. 
terebra, 22, 28. 
Vie^ueMitt 22, 28, 26, 26. 



Pinloola, 871. 

enudeaiorf 371. 
Pinnixa chcBtopterantu 120. 
PipUo, 374. 

arcHcus. 8. 
carmani, 7. 

erythrotmhaimtu. 7, 874. 
Pisidinm, 196. 
Plagioptycba, 316, 818. 

Albersianoy 817, 818. 
diicuiui, 817, 818. 
Plaoiobtohi, 30. 
PlanesticDB, 866. 
PlanorblB,266. 
Platyinius, 69, 66, 70. 
vorox. 69. 
Plectoonathi, Cuv., 80. 
Plectrophanes, 872. 

Lapponicuiytfn. 
3£aocowfUy 898. 
nivaliiy 372. 
omatu$, 896. 

Plectropoma oluoropterutn, 46, 67. 

Mspanumf 67. 

n^ro-rtidrtim, 46, 67. 

pue^ 65. 

«erra/t<m, 46, 67. 

8u8uki, Si, 
PlectropomuB, 44. 
Pletbodon erythronotuSf 160. 
Pleuronectidi, 80. 
Plbubotremi, 80. 
PLOTElDiE, 891, 392, 898. 

PlOtUB, 391. 

anhingat 891. 
Podioepa, 892. 

ouH^ttf, 892. 

grit€igenaj90^ 
FomCTPTDM, 892, 893. 
PodUymbQB, 892. ' 

podi<€»f, 888. 
Padonema vestita, 87. 
Pogonoperca, 38. 
Porioptlla,866. 

ccpTttleo. 866. 
POUOPTILINiE, 866. 

Polygyra, 316, 818. 

microdontat 817. 
Pol7mita,818,841,842. 

varians, 317. 
Poljonyx macrocheleSf 120. 

POMAOENTRIDI, 80. 

PompholyXj860. 
PoocaStes, 872. 

gramineu8,VI^, 
Porcellana machrocheleit 120. 

POBGSLLANOIDBA, 119. 

Porpbyrio, 887. 
PoUunum, 826, 828, 829, 880. 
Porzana, 387. 

Carolina^ 887. 
Jamaieentity 887. 
NoveborttoeruitnWI, 
PretometopoD, 84, 89, 48. 

apiaritM, 84. 
ffuttatw,^ 
Prionodes. 88. 
Progne, 870. 

«u6if,870. 
Promioropa, 84, 42. 

CTtMOa. 84, 48. 
ProphvBaon, 293, 296. 

Hemphilli,296,807,tt0. 
ProspiDOB, 84, 44, 45, 46. 
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Prospinas chloroptenti, U, 99- 
Protonotaria, 887. 

ci<rea,867. 
Pbotoptkri, 80. 
Psammobia. 197. 
PseadocarciDus BumphUt 106. 
Pbittaci, 878. 
PSITTAGIDiB, 378, 392, 393. 
PTBBOFHORID^, 268, 265. 

PterophoruB cervinidaotylos, 266. 

cinereidactyiitSf 266. 

osteodactyliAMt 266. 

persrracilidactvlas, 266. 

pterodactylua, 266, 267. 

sulphureodactylus, 266. 
Pngettia, 96. 

PULMONATA, 887. 

Panctmn, 163, 168, 807, 806. 

minuiitMimum^ 806, 807. 
pyamaum, 808. 
Popa, 163, 220, 817, 860. 
/allax, 848. 
palanga, 222. - 
m^coto, 222. 
PUPINJE, 162. 
Ptqopodes, 892. 
Pybaudje, 267, 267, 270. 
Pyralis/aHiMrfM, 266. 
Pyranga, 371. 

aitivct, 871. 
ru^ro, 871. 

Qnerqaednla, 889. 

cyanopterat 894. 
QUISCAIJNiB, 876. 
QoiBcaluB, 876. 

verMicolor, 144, 155, 166, 167, 875. 

KAJIDiB, 80. 
RALUDiE, 387, 892, 808. 
Balunje, 887. 
Balla8,387. 

onusirottritt 19» SO. 

orepitan$t 19, 20. 

eUganSy 20. 387. 

longirosiris^ 19. 

Virginiamu, 387. 
Baptores, 87& 
Becuryirostra, 885. 

Americana, sea, 
Bboubtikostridjb, 386, 892. 
Reouunje, 366. 
BefiTolas, 366. 

coZemluto, 366. 
Botrapa, 366. 
Remipes barbadeMis, 120. 
Rhea Darunnii, 145. 
RhinogryphuB, 381. 

aurot 381. 
Rhodia, 93. 

pyr(/brm<«, 93. 
Rhodonyx, 346. 
RhombopliteB, 59, 61. 

elegatiBy 59, 62. 
Rhyacophilns, 884. 
RhynchooylnB parvnluB, 124. 
RhypticuB, 32. 
Jiipaom€.9Si7y2SS. 
RiBBa trydactyla, 393. 

Sagda, 219. 

eonneoUna. 219. 
Maldemamanay 219. 
Jayana, 219. 
Dcmif 



I mootf/ata, 160, 151. 

Saoguinolaria, 197. 



Sargina, 170. 
Saroini, 171. 
SayomiB, 376. 

fiucuSy 376. 
SaytUy 394. 
SAXlOOLlDf, 866, 392, 898. 
ScapolUBy 329. 
SCABIDI, 30. 
SchaBicheila, 187, 316. 

'MahamensUy 816. 
minutcukty 316.^ 
SchiBtoruB, 34, 43, 45. 

mystaointUf 84, 43. 

SCLBBODERMI, 30. 

ScolecophaguB, 375. 

cyanocepJuUttSy 375, 



firmgiheuty 875. 
E,8^.3 



SOOLOPACID^, 
SOOMBRESOGIDI, I 
Scops, 379. 

a«io. 879. 
ficoparia atbiHnuaielia, 171. 

centuriella, 271. 
Scopula, 267. 

glaeiaUs, 271. 
inquinataliSy 260. 
occidentallB, 260. 
Scotiaptex, 379. 
Scroblcularia, 197. 
ScyllaruB nodifery 123. 
SeluruB, 369. 

agilUy 869. 
aurocapilluSydOd. 
formoBUSy 869. 
LudovioianuSy 369. 
NoveboracensU, 369. 
PhUadaphiOy 869. 
trichatym. 
SERRANINJE, 35, 38, 40, 46, 48, 50. 
Serbakiki, 83, 84, 63, 56. 
SerranuB, 85, 88. 

bivittatfUy 52. 
cardinaliSy 35. 
coronatutj^ 
creolu$y4A. 
fasciouiarity 54. 
gigasy 39. 
Gtta«a.42. 
inermUy 40. 
lucioperoantUy 54. 
my«tacimM, 43. 
occulaiuiy C8. 
OuatalibiySO. 
Phcebe, 62. 
Serpophaga einereoy 139, 140. 

grisea, 139. 
SSTOFHAOiB, 369. 
Setophaga, 369. 

rtUiciUOy^. 
Sialia,865. 

sialUy 144, 165, 166, 167. 
Sicyonia hreviroBtrity 182. 
carinatoy 132. 
criatdtay 132. 
laevigatOy 131. 
SigiUaria. 275. 
iSrSlimani^tf. 826. 
SiLURIDI, 30. 

SimpalopslB, 198. 199, 200, 201, 206, 210. 
ChiapenHsy 200. 
Cordovanay 900. 
corrugatusy 200. 
PortoricenaU.SiS. 
SaUeanay 900. 
iulculota, 199, 206, 210, 843. 
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8itta,M6. 

CoroUneruiif 806. 
Canaden$it,96». 

8imNJC.866. 
Sodium, 8SS, 880. 
Solenolambrus arooataB, 101. 

rvpictM, 101, 103. 
Somaterift 9pectabili$, 883. 
Spabidi, 170, 171. 
Sparini, 171. 
Sparoid^ 60. 
Sparua, 170, 172, 176. 

oiirato, 178. 

BaAonado. 176, 178. 

oa/amtM, 178. 

orbUariuif 179. 
Spatula, 889. 

Spelsophorut nodotui, 119. 
Speotyto hypogaa, 804. 
8pli»rodoD, ITS. 

SPHT&fiNlbjB. 80. 

Sphjropioas, 877. 

vaHttt, 877. 
Spisella, 878. 

montieola, 878. 
paUida^dli. 
ma<2to, 873. 

tocialU, 144, 151, 168, 154. 156, 873. 
BnzOfJE, 878. 
Squalidi, 80. 
Sqaatarola. 388. 
SqniUa barhadentit avaUif 190. 
Steoanopodes, 890. 
Steganopus, 886. 
Steigidopteryx, 870. 

terripenniSf 870. 
StoDOgyra, 168, 169, 816, 817, 850. 

decoUata, 169. 
Stenopteryx hvbridaUSt 200. 
Stenotrema. 304. 
Stenopas. 388. 
Sterna, 891. 

angUoOf 891. 
aniiUarum, 891. 
eatpiOjZQl, 
fi99^e»y 393. 
Foraterif 891. 
hirundo, 891. 
mocrottro, 808. 
paradiseOf 388. 
r<^ia,891. 
STBRMINiE, 391. 
Strepsilaa, 383. 

in<«r0rM;388. 
STRIOIDiB, 378, 892, 898. 
STBIOINJB, 878. 
Strix, 378. 

Jiammea, 878. 
StrophU, 317, 318, 828. 

Cumingianoj 818. 
euolostoma, 818. 
dieeutnana, S4S, 
ineana, 818. 
ioatoma, 818. 
marmofioto, 318. 
microtlomo, 822. 
tnwnia, 318. 348. 
atriateUa, 822. 
Stnrnella, 874. 

mOiTno. 874. 
n«^{0oto, 874. 
Stylodon, 1^. 

SUBAOANTHOPTEBI, 30. 

Sobollna, 316. 

octotia,817. 



Sacoinea, 163, 196, 109, 201, 202, 224, 817, 848, 
846. 

appendioulata, 196, 199, 204«206, 

206, 209, 210, 225, 254, 848. 

caneUa, 838. 

depreaaa, 204, 206, 806, 907, 8a. 

luteoloy 818. 

ovaZ<«,200. 

l>a^iito,223. 

rt^picolo, 846. 

Merino, 202. 

^umitto, 346. 
SUOCDIINJE, 163, 169, 198, l69. 200, 201, 206, 

Sumia, 879. 

uZtttof 879. 
STLVIIDJE, 366, 392, 398. 
SniPHARTNOODONTEB, 80. 

Symphemia, 884. 

aemipalmat<t,Z8i. 
Synallaxis guianenaiaj 186. 
macnlata, 186. 
Syndetmra. 197. 
Syminm, 879. 

cinereum, yi9. 
n«5tt2o«um, 879. 

Tachycineta, 870. 

bicoloTf 370. 
TachytriorcblB, 881. 
TANAORlDiE, 871, 392, 393. 
TantaluB, 386. 

loculator,386, 
TebennophoniB, 265, 800. 
Telbogbphali, 80, 81. 
Teleostei, 80. 
TeUina, 197. 

TELUNIDiE, 197. 

Telmatodytee, 367. 
TSTRAONlDiB. 382, 392, 398. 
Tbalasseus, 391. 

THALABSINOrDEA, 120. 

Tbanmasia, 24, 27. 
Thelidomus, 816, 818, 841. 

proviaofiOf 817. 
Thripadectes yirgatlceps, 896. 
JUtmmuUuuaf 896. 
Thryomanes, 867. 
Tbryothorus, 866. 

BewickU,2lBl, 
iMdovidamUytM, 
Tinnimoalas, 879. 
TodiroBtrnm auperoiliaria, 9. 
achiataceio^a, 10. 
Totanns, 884. 

ehloropua, 884. 
fiavipea* 884. 
mdonoIetMSttt, 884. 
Tracbelia, 24. 
Tringa,884. 

otoino, 884. 

BiOrdUy^di. 

Ban^rtHjZSi. 

moctiiato, 384. 
fnariUma, 88i. 
minutiUa, 884. 
Tringoidea, 384. 

hypoleuctUt 884. 
maculariua, 144, 166, 166. 
Trisotropia, 84, 35, 89. 42, 50. 
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